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This work (Bulletin No. 55) is one of a series of papers intended to 
illustrate the collections belonging to or placed under the charge of 
the Smithsonian Institution and deposited in the United States National 
Museum. 

The publications of the National Museum consist of two series — the 
Bulletin and the Proceedings, 

The Bulletin^ publication of which was commenced in 1875, is a 
series of elaborate papers issued separately and based for the most 
part upon collections in the National Museum. They are monographic 
in scope and are devoted principally to the discussion of large zoolog- 
ical groups, bibliographies of eminent naturalists, reports of expedi- 
tions, etc. The bulletins, issued only as volumes with one exception, 
are of octavo size, although a quarto form, known as the Special 
Bulletin, has been adopted in a few instances in which a larger page 
was deemed indispensable. 

The Proceedings (octavo), the first volume of which was issued in 
1878, are intended primarily as a medium of publication for newly 
acquired facts in biology, anthropology, and geology, descriptions of 
new forms of animals and plants, discussions of nomenclature, etc. 
A volume of about 1,000 pages is issued annually for distribution to 
libraries, while a limited edition of each paper in the volume is printed 
and distributed in pamphlet form in advance. 

In addition, there are printed each year in the second volume of the 
Smithsonian Report (known as the Report of the U. S. National 
Museum), papers, chiefly of an ethnological character, describing col- 
lections in the National Museum. 

Papers intended for publication by the National Museum are usually 
referred to an advisory committee, composed as follows: Frederick 
W. True (chairman), George P. Merrill, Otis T. Mason, James E. 
Benedict, Walter Hough, T. W. Stanton, Leonhard Stejneger, and 
Marcus Benjamin (editor). 

S. P. Langley, 
Secretary of the Smithsonian Institution, 
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A CONTRIBUTION TO THE OCEANOGRAPHY OF THE PACIFIC 



By James M. Flint, 

Medical Directory U. S. Navy; Curatory Division of Medicine, 



INTRODUCTION. 

In the early part of the year 1899 the U. S. S. JVbro, a steam collier 
of 4,925 tons displacement, which had been purchased for use during 
the Spanish-American war, was fitted out by the Navy Department, 
equipped with the necessary apparatus, and dispatched from San 
Francisco under the command of Commander Charles Belknap, U. S. 
Navy, with instructions to survey a route for a telegraph cable between 
the United States, the Philippine Islands, and Japan. 

On account of the illness of Commander Belknap, he was relieved 
from command on the arrival of the ship at Manila by Lieut. Com- 
mander H. M. Hodges, U. S. Navy, who remained in charge of the 
survey until its completion. 

Several previous surveys having established a satisfactory route 
between the coast of California and the Sandwich Islands, the actual 
work of the JVero began at Honolulu, from which port the ship sailed 
on the 6th day of May, 1899. 

The following table of dates, distances, and number of soundings 
furnishes an abstract of the cruise: 



Locality. 



Left San Francisco 

Arrived Honolulu 

Left Honolulu 

Arrived Midway Island 

Left Midway Island 

Arrived Guam 

Left Guam 

Arrived Dingala Bay, Luzon . 

5106— No. 55—05 1 



Date 


• 


1899 


1 

• 


Apr. 


22 


May 


2 


May 


6 


May 


22 


May 


24 


July 


5 


July 


7 


Aug. 


1 , 



Distance run. 



Number of 
Houndings. 



1,400.15 



Knots. \ 

1 




None. 






1, 184. 5 


195 


"3," 520.' 35* 


467 



191 



2 
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Locality. 



Left Dingala Bay 

Arrived Manila 

Left Manila 

Arrived Dingala Bay 

Left Dingala Bay 

Arrived 6uam 

Left Guam 

Arrived Yokohama. . 



Date. 



1899. 



1 
4 



Aug. 

Aug. 

Aug. 15 

Aug. 18 

...do... 

Sept. 

Sept. 



Distance run. 



Number of 
soundings. 



Knots. 



7 
9 



2, 753 



Sept. 24 
Left Yokohama ! Oct. 10 



Arrived Guam 
Left Guam 



Arrived Midway Island 

Left Midway Island 

Arrived Honolulu 

Left Honolulu 

Arrived San Francisco . 



Total 



Nov. 
Nov. 



2 

12 



1900. 

Jan. 3 

...do.... 

Jan. 29 

...do .... 

Feb. 11 



1 , 427. 70 



2, 941. 50 



5, 725. 30 
2,' 567." is' 



None. 



None. 
"136 



248 
23i 



21,519.65 



402 
'""204 
None. 



2,074 



From the above table it appears that the distance sailed while on 
actual survey work was 21,519 geographical miles and the number of 
soundings 2,074, or an average of one sounding at every ten miles of 
distance run. Measuring the direct course of the survey, 6,144 knots, 
there are records of soundings aveitiging one every three miles of the 
route. 

PLAN OF SURVEY. 

The instructions regarding the survey were, in brief, to follow as 
nearly direct lines as practicable from Honolulu to Midway Island, 
thence to Guam, thence to Luzon, and also from Guam to Japan. 
Soundings were to be taken on the outward voyage at intervals of 10 
and 2 miles alternately; temperatures of the air, surface and bottom of 
the sea to be recorded; currents noted; samples of bottom material 
brought up in a sounding cup to be preserved, etc. The return 
course was planned to cross the primary route zigzag at angles of 
45^, the sides of the angle to be 20 miles in length; soundings to be 
taken at the apices of the angles. This plan was effectively carried 
out, modified somewhat in detail by circumstances, especially as 
regards intervals between soundings and detours from the main line 
in order to develop marked irregularities of the contour of the ocean 
bed. In this manner an examination was made of a belt of ocean 
about 14 miles wide and over 0,000 miles in length, unequaled in 
thoroughness, so far at least as soundings are (joncerned, by any sur- 
vey hitherto made of an ocean tract. 
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TRACK. 

It would be unnecessary for the purpose of this study to attempt to 
present in detail the exact courses followed by the vessel, which were 
at times quite erratic, in the eflFort to find the most feasible location 
for the cable. It is to be understood, therefore, that the accompany- 
ing track charts do not represent the exact courses of the ship nor the 
line determined upon for th^ cable or followed in the laying of it. 
The stations charted, however, are supposed to be accurately located. 
Before preparing the charts certain stations on the outward voyage 
were selected for careful examination of bottom material. The con- 
siderations governing the selection were chiefly the depth, the macro- 
scopic appearances of the bottom specimens, and the distances. These 
stations were afterwards plotted and connected by a continuous line. 
In a few instances outlying stations of especial interest have been 
indicated on the charts, and a serial number and depth given for each. 
On the first or diagrammatic chart the station numbers included 
within each five degrees of longitude or latitude are given for both the 
outward and homeward voyages. By means of this index it is easy to 
locate approximately any station mentioned in the record. 

DEPTHS. 

The graphic representation of the contour of the ocean bed along 
the course of this survey is less simple and satisfactory than usual, 
because of the breadth of track explored and the large number of 
soundings recorded. It should be noted, in examining the contour 
charts appended, that the lines are drawn from the localities indicated 
on the track charts as stations selected for special examination of 
bottom material, and one of the principal determining factors in the 
selection was that of depth. Therefore, the contour charts may be 
said to represent the extremes of elevation and depression along the 
main line of the outward voyage only, without taking into account 
intermediate or outlying irregularities of surface. The omitted sta- 
tions can be easily supplied from the record if greater detail is desired. 

Leaving the island of Oahu of the Hawaiian group, the depth 
increases quite rapidly until it reaches about 2,500 fathoms. This 
depth is reached less than 30 miles due north of the island. From 
this point nearly to Midway Island there is a comparatively level 
plain, broken only by two or three outlying peaks from the moun- 
tain range whose highest summits show themselves as small islands or 
reefs a little to the westward of the line of survev. One of these 
peaks appears at station 93, where there is a sharp rise to 1,463 
fathoms, which, however, as rapidly falls away to the normal level a 
few miles to the northward. A smaller projecting spur is indicated at 
station 106, 2,002 fathoms. Another sudden rise to 1,726 fathoms 
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appears at station 124, followed })y depressions to more than 2,600 
fathoms a few miles away, both to the westward and northward. 
With these exceptions the range of variation is practically between 
2,500 and 3,000 fathoms for the whole distance until the immediate 
vicinity of the Midway Islands is reached. 

About 30 miles to the southward and westward of Midway Island a 
very bold peak was discovered rising abruptly from the ocean floor, 
2,000 fathoms below the sea level, to a height only 82 fathoms below 
the surface. 

Passing from the vicinity of Midway Islands a nearW level plain is 
found, extending about 1,000 miles to the westward, upon which the 
extremes of depth of water are 2,926 and 3,382 fathoms. About mid- 
distance between Guam and Midway Islands what is apparently a 
mountain range is encountered, extending over 3^ of longitude, with 
varying depths from 3,000 to 720 fathoms. On the westward side of 
this mountain range another plain below the 3,000-fathom line extends 
a distance of about 300 miles. From the western limit of this plain 
until Guam is reached the contour is quite irregular. Extensive detours 
both north and south of the direct course developed a mountainous 
region, with peaks rising to 689 fathoms below the sea level, and val- 
leys descending to a depth of more than 5,000 fathoms. Four sound- 
ings below the 5,000-fathom line were made, with the record of 5,070, 
5,101, 5,160, and 5,269 fathoms. These were in the abyss now knowm 
as the "Nero Deep." The last-named sounding was numbered 1488, 
in latitude 12° 43' 15" north, longitude 145° 49' east, about 75 miles 
east-southeast from the island of Guam, and is the deepest sounding 
ever recorded, being only 66 feet less than 6 statute miles. 

From Guam to Luzon the ocean bed is for the most part gently 
undulating, at depths varying from 2,500 to 3,000 fathoms. About 
120 miles west of Gaum (station 688) there appears a sharp elevation to 
1,346 fathoms, which however soon subsides to the normal depth of 
about 2,700 fathoms. Again, about 600 miles from Guam (station 
760) a rise to 1,560 fathoms is encountered. From the data at hand 
this latter would seem to be a peak rather than a mountain range, 
since soundings east, west, and south show speedy subsidence to nearly 
normal depths. At station 784 the depth reaches 3,547 fathoms, with 
several soundings in that vicinity below 3,000. Approaching Dingala 
Bay on the east coast of Luzon and about 120 miles distant (station 
864) another peak appears with summit only 821 fathoms below sea 
level. In this instance also, soundings north, east, and west soon 
develop normal depths. 

From Guam to Yokohania the route lies to the westward of the 
Lad rone Islands and to the eastward of the Bonin group. For a dis- 
tance of 500 miles or more from Guam the soundings show a gently 
undulating plain at an average depth of about 2,100 fathoms. Between 
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latitude 21^ 45' and 22^ 8' north and longitude 143° 46' and 143° 20' 
east three sharp peaks arise along a line about 35 miles in length 
and northwesterly in direction. On the first, or most southerly, the 
sounding record is 483 fathoms; on the second, about 18 miles away, 
the record is 838 fathoms; and on the third, 20 miles farther to the 
northwest, 802 fathoms. There are valleys 1,000 fathoms deep 
between these peaks. The indications point to a continuous range of 
mountains connecting the Ladrone Islands with the Bonin group. 
After dropping down the eastern slope of the above-mentioned peaks, 
the depth increases by an easy gradient to 3,595 fathoms at station 
1095, rising and falling gently until at station 1126 a sounding of 9Y2 
fathoms locates an outlying spur from the Bonin range. Still farther 
to the northward and westward, at station 1135, the bottom drops 
to 3,421 fathoms, followed by gentle slopes up to 1,500 and down to 
2,900 fathoms, until the Gulf of Tokyo is reached. 

GRADIENTS. 

In computing the gradients from station to station serially on the 
outward voyage only, involving 1,100 soundings, sixty-nine localities 
only are found where the gradient exceeds 10 per cent. These higher 
grades are for short distances only, averaging less than 5 miles, and 
confined to a few regions, especially to the vicinity of Midway Islands, 
Guam, and the mountain range halfway between the above-mentioned 
islands. Of the sixty-nine localities showing a grade above 10 per 
cent, fifty have an incline between 10 and 20 per cent, eleven between 
20 and 30 per cent, and six between 30 and 40 per cent. At the 
entrance to Port Tarafofo, on the east coast of Guam, two soundings 
one-fourth of a mile apart show a difference of depth of 123 fathoms, 
equivalent to a gradient of about 51 per cent. Also on the declivity of 
the peak southwest of Midway Islands, which rises to 82 fathoms 
beneath the surface of the water, there is a change of depth of 1,269 
fathoms (7,614 feet) in a horizontal distance of 1.8 sea miles, a gradient 
of 70 per cent. With these few and localized exceptions the bed of the 
Pacific Ocean, as developed by this survey, though rising here and 
there near to the sea level, and again descending to depths of 5 or 6 
statute miles, follows easy gradients. On the great plain to the west- 
ward of the Midway Islands, 1,000 miles in breadth, the average 
gradient is less than 1 per cent — in one instance only rising to 4.5 per 
cent, for a distance of 2 miles. 

TEMPERATURES. 

AIR AND SURFACE WATER. 

The temperature of the air on board the ship, and of the water near 
the surface, was taken at nearly all the sounding stations. These sta- 
tions numbered, on the average, about ten each day on the outward 
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voyage, and fiight on the return voyage, distributed at nearly equal 
intervals over the twenty -four hours. 

The following table presents the results of certain computations 
from the official records. (All temperatures are given in degrees 
Fahrenheit.) 

Temperature of air and mr/atx imUr. 





Dite. 


A„. 


W.ter. 


Loral ily. 


bet of 






1 






1 








^ 




ji 










^ 


i_ 


S 


J^ 










^, 


^ 


„ 


^ 


^ 


I 


Hawaiian Islsniie to 

Midway. 
Mid wayto Hawaiian 

Islands. 

Midway to Guam ... 


May6toMay24, 1896. 


187 SI 


M 


7S.3 


78 


67 


73.2 


Jan. 3 to Jan. 29, 1900. 


185 ItB 


ei 


69.1 


77 


66 


72 


May24toJiily 8,1899. 


463 92 


72 79.2 


-86 


70 


80.6 


Guain to Midway... 


Xdv. 12, 18HS lo Jan. 


406 ■ 87 


ea 77. 5 


85 


m 


80.6 




lUOO. 










Guam to Luzon 


July 7toAug.l,18e9_ 


191 90 


7fi ; 82. 6 , 89 


82- 


84.3 


Luzon to Guam 


Aug. 19to Sept. 9,1889. 


134 91 


77 1 82. 8 87 


80 


84.5 


Guam to Yokoliaiiia. 


Rept.»to8ept.Hl)i90 

OctlOtoNov. 2, 1899. 


248 90 


68 81.2 1 87 


75 


83.8 




21!8 91 


67 79 ' 86 


70 


81,9 



It will be seen from the above table (1) that the average temperature 
of the air, in these regions uninfluenced by the proximity of other 
than small and scattered islands, varies little from that of the contig- 
uous waters of the sea. (2) That in the region between the Hawaiian 
Islands and Guam the difference between summer and winter temper- 
atures of both air and water is quite small. On the round trips 
between Guam and Luzon and Guam and Yokohama, each having 
occupied only about two months, there are not sufficient data for esti- 
mation of seasonal changes in these regions. In considering extremes 
of temperature, it should be remembered that Midway Islands and 
Yokohama are both in considerably higher latitudes than the Hawaiian 
Islands, Guam, and Luzon, and, other conditions being equal, the low- 
est temperatures would naturally be found in the higher latitudes. 

Thus, the surface temperature in the vicinity of Oahu is about 
75'',4, while in the vicinity of Midway it falls to about 71°. Leaving 
Midway with an average of 70^.4 at the first eleven stations, the sur- 
face temperature rises to an average of 84'-'. 8 at the last thirtj-one 
stations approaching Guam. From Guam until within SOO miles of 
Yokohama the surface water remains near 85"^, falling to an average 
of 76°. 7 at the last eighteen stations. 

The diurnal variations of temperature were of course greater in the 
air than in the water near the surface. The normal range of variation 
was from 4° to 7'" for the air, and 1° to 3° for the surface water. The 
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extreme i*an^e of air temperature for any one day was 14^, January 
17, 1900. There is also one record of 13^ August 30, 1899, four of 
11^, and four of 10^. Averages are shown in the following table: 

Average daily variations. 



Locality, 



Hawaiian Islands to Midway. 
Midway to Hawaiian Islands. 



Date. 



May 6 to May 22 
Jan. 3 to Jan. 29 

Midway to Guam May 24 to July 5 

Guam to Midway 

Guam to Luzon 

Luzon to Guam 

Guam to Yokohama 

Yokohama to Guam 



Nov. 12 to Jan. 3.. 
July 7 to Aug. 1... 
Aug. 18 to Sept. 7 . 
Sept. 9 to Sept. 24. 
Oct. 10 to Nov. 2 . . 



Air. 


5.2 


4.7 


5.8 


3.4 


5.7 


7.7 


5.3 


5.8 



Surface 
water. 



2.4 
1.9 
2.0 
1.1 
1.7 
2.6 
2.1 
2.2 



How much the recorded air temperatures may have been aflFected by 
local conditions, such as radiation from the heated deck at midday, or 
evaporation from a wet deck, it is impossible to estimate. 



BOTTOM TEMPERATURES. 



No serial temperatures were taken. Observations of bottom tem- 
peratures on both outward and homeward voyages to the number of 
604: are reported. In drawing conclusions from the records of these 
observations, some allowance should })e made for the difficulties attend- 
ing the measurement of. temperatures at great depth, because of the 
delicacy of the instruments, the enormous pressures to which they 
are subjected, the shocks to which they are liable, and the vibration 
tending to displace the index as the thermometer is drawn up. Pro- 
fessor Tate says: " '' The circun) stances under which thermometers are 
let down and drawn up again at sea are extremely unfavorable to 
accuracy of observation." In the column of remarks, on the ^ero 
records, it is repeatedly noted that "Thermometer failed to work." 
So that where striking variations from normal temperatures, at given 
depths and in neighboring localities, appear on the record, the proba- 
bilities seem largel}^ in favor of the assumption of instrumental, or 
possibly clerical, errors rather than of great eccentricities of tempera- 
ture, unless there should appear to be something in the local condi- 
tions reasonablv to account for the variation. 
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The following table presents an abstract of the records of bottom 
temperatures: 



Depths. 



Less than 500 fathoms . 

500 to 600 fathoms 

600 to 700 fathoms 

700 to 800 fathoms 

800 to 900 fathoms 

900 to 1,000 fathoms... 
1,000 to 1,500 fathoms. . 
1,500 to 2,000 fathoms. . 
2,000 to 3,000 fathoms. . 
3,000 to 4,000 fathoms. . 
4,000 to 5,000 fathoms- . 
5,070 and 5,101 fathoms 



Number 


' 






of obser- 


High. 


Low. 


Average. 


vations. 










1 

o 


o 


o 


1 






43.7 


1 






39.8 


3 


........ 

40.5 


38.3 


39.4 


5 


38.6 


36 


37.3 


7 


41.1 


36.7 


38 


3 


37 


36 


36.4 


42 


38 


35 


35.46 


83 


39 


35 


35.31 


«266 


36 


34.2 


35.17 


H88 


36.3 


34 


35.22 


3 


35.6 


35.4 


35.50 


2 


36 


35.9 


35.95 



a 16 records thrown out. 



b 10 records thrown out. 



The high temperature average, between 800 and 900 fathoms, is due to 
the exceptional record of 41^.1 at station 1225, in immediate proximity 
to the volcanic island of Oshima or Vries Island, at the entrance 
to the Gulf of Tokyo; also two records of 39° at stations 1569 and 
1570, on the summit of a high peak or ridge about 450 miles to the 
eastward of the island of Guam. The average of the other four 
records is 36^.97. 

In the series of observations at depths between 1,000 and 1,500 
fathoms the|^ is record of 38° at station 1678, and 37°. 3 at the adjoin- 
ing station 1677. These two stations are on one of the peaks of the 
mountain range in midocean between Midway and Guam. There are 
no other records of temperature above 37° at these depths. 

Only two stations between the 1,500 and 2,000 fathom line record 
temperature above 37°, namely: Stations 1000, 39°. 3 and 1009, 37°. 3, 
about 60 and 120 miles, respectively, to the northward of Guam. There 
is probability of error in one or both of these observations. 

In making up the average of temperatures between 2,000 and 3,000 
fathoms, 16 of the 266 observations have been omitted from the 
calculations. In some of these cases ''incorrect" is noted on the 
original record; in others, the probability of instrumental or clerical 
error is so much greater than the probability of existence of local 
conditions capable of producing such deviations from the normal 
range of temperature as to justify their exclusion. The omissions are 
stations 131 (44°), 138 (51°.7), 140 (44°.8), 232 (39°.4), 243 (38°.2), 
477 (38°.8), 479 (44°.5), 719 (67°.6), 722 (67°), 723 (67°), 962 (37°), 
1508 (33°), 1511 (33°), 1512 (34°), 1513 (34°), 1514 (34°). The last five 
of these rejected observations were taken by a thermometer concern- 
ing which it is noted: "Correction not known." This thermometer 
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being replaced by another, the temperatures are again recorded at the 
normal of 35^ and above. 

Of the 188 temperatures taken at depths from 3,000 to 4,000 fathoms, 
10 have been excluded from the computation of averages, for the 
reasons given above. They are the following: Stations 239 (52^), 244 
(38°), 251 (38^.9), 257 (60^), 312 (38^.4), 422 (37^.8), 489 (40^.2), 501 
(37^.4), 790 (32^), 809 (22^. 9). 

Three temperature observations were made between 4,000 and 5,000 
fathoms, and two at depths of 5,070 and 5,101 fathoms respectively, 
all in the abyss southward and eastward of Guam. 

The obvious inference from the above computation is that the tem- 
perature of that part of the Pacific Ocean covered by this survey falls 
rather rapidly from the surface to about 600 fathoms, then very slowly 
to about 2,500 fathoms, where the normal temperature varies but 
slightly from 35° F. Below 2,500 fathoms there appears to be a 
slight rise of a fraction of a degree. But it is open to question if 
this apparent rise may not be due to the eflFect of the enormous pres- 
sure of three to five tons to the square inch, at these great depths, 
upon the instruments. 

CHARACTER OF BOTTOM. 

The character of the bottom indicated on the record by abbrevia- 
tions, refers only to the gross appearances of the material recovered 
in the sounding cup, when fresh from the water. Translated into the 
terms of the usual scientific classification, the brown mi^ (*'''br. m.") 
of the record is generally the red clay of the oceanograpMr, or rarely 
volcanic mud from deep water. With few exceptions what is desig- 
nated coral sand ("co. s.") is globigerina ooze. The rock (R. or r.) 
has, in every case examined, proved to be fragments of pumice or 
manganese- iron concretions; the black specks also are almost always 
particles of manganese iron. Except in the immediate vicinity of a 
shore, gravel (G. or gvl.) is, in this part of the ocean at least, 
coarse volcanic debris which has been distributed by wind or wave all 
over the sea, and has finally found its way to the bottom. The sand 
(S. or s.) so often noted consists of finer mineral particles from the 
same source as above-mentioned, except near the shores of islands. 

Other abbreviations than those just given, used in the columns for 
character of bottom, refer to color, size, etc. — bk=black; br=brown; 
dk — dark; gy=gray; It— light; rd=red; wh — white; y. oryl=yellow; 
crs^coarse; fn=fine; hrd = hard; rky = rocky. 
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DEPOSITS. 



The accepted classification of marine deposits, by Dr. John Murray 
and Dr. A. F. Renard,^' is as follows: 



1. Deep-sea deposits be- 
yond 100 fathonip. 



( 



2. Shallow - water de- 
positH between low-water 
mark and 100 fathomH. 

3. Littoral deposits be- 
tween high and low water 
marks. 



Marine depotfits. 

Red clay. 
Radiolarian ooze. 
Diatom ooze. 
Globigerina ooze. 
Pterapod ooze. 
Blue mud. 
Red mud. 
(ireen nmd. 
Volcanic mud. 
("oral mud. 

Rands, gravels, muds, etc. 



' Sands, gravels, muds, etc. 



Pelagic deposits formed in 
deep water removed from 
land. 



Terrigenous deposits 
formed in deep and shal- 
low water close to land 
masses. 



Only 22 soundings are recorded within the 100-f athom line, and from 
several of these no specimens have come to hand. Practically, there- 
fore, only deep-sea deposits have to be considered in this report. 

Red clay. — Of the above-mentioned classes of deposits by far the 
most extensive is red clay. This, as it appears in the specimens 
received, is a smooth, sticky mud, varying in color from light yellowish- 
brown (fawn color) to dark chocolate, these colors being somewhat 
modified in individual instances by exposure to light, and especially 
by drying. In composition it consists of (1) extremely fine, amorphous 
particles of clayey matter, mostly hydrated aluminum silicate and the 
debris of other minerals; (2) the remains of calcareous organisms 
(forammifera, coccospheres, and rhabdospheres), this constituent, how- 
ever, rapidh' disappearing at depths of about 2, 500 fathoms; (3) siliceous 
organic remains (sponge spicules, radiolarian skeletons, and the frus- 
tules of diatoms; (4) mineral fragments, mostly of volcanic origin, at 
least in this part of the ocean; and (5) certain products of local chem- 
ical reactions, especially nodules, coatings, and grains of manganese 
peroxide, crystals of phillipsite, and particles of palagonite. The pro- 
portions of these constituents vary greatly along the line and even 
from station to station. As has been stated, foraminifera disappear, 
for the most part, at depths below 2,500 fathoms; radiolaria are likely 
to be more numerous in the deeper waters; diatoms are nearl}^ every- 
where, but onh^ oc(;asionally in great numbers. Mineral fragments 
may be so minute in some specimens that they pass over almost 
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entirely in the fine washings, while in others they may be compara- 
tively coarse. Volcanic glass is sometimes present in notable quantity. 
Manganese-iron nodules, and concretions upon other minerals, are 
almost universally present. They are the black specks (''bk. sp.") so 
frequently recorded on the official records, the larger ones being gener- 
ally referred to as rock ('' R.") Phillipsite is a freqent constituent. 
It is found as quite perfect crystals, single, twinned, or multiple, or 
more frequently as spherules made up of crj^stals arranged radially. The 
simpler forms are found in great numbers at station 381 (2,997 fathoms), 
and the spherules at station 495 (3,204 fathoms). Vertebrate remains, 
teeth of sharks and other fishes, and otoliths, have not been observed 
in this or other deposits, though carefully looked for. 

This red clay deposit is indicated in 75 per cent of the soundings 
from which specimens were received (1,043 out of 1,394), between the 
Hawaiian Islands and the Philippines. It is conspicuously absent 
except at three stations along the line from Guam to Yokohama, being 
replaced at corresponding depths by volcanic mud. It is probable 
that this belt of volcanic mud does not extend far from the range of 
volcanic islands along which the cable route passes. 

The least depth at which a distinctly red clay deposit has been noted 
is at station 680 — 2,010 fathoms. It is always found in abysmal depths. 
Ordinarily, as the contour line rises above the 2,500-f athom mark f oi-am- 
inifera rapidly increase in numbers and perfection of form, and soon 
j ustify the classification of the deposit under the head of globigerina ooze. 

Glohigerina ooze. — Globigerina ooze is defined as a deposit containing 
over 30 per cent of calcium carbonate, principally in the form of 
minute shells of foraminifera. Other organic remains commonly 
found in this deposit are sponge spicules, radiolaria, diatoms, and the 
very minute coccoliths and rhabdoliths. As a rule, in this part of the 
Pacific Ocean globigerina ooze will be found wherever the depth is 
less than 2,200 fathoms. The exceptions are found in the region of 
volcanic islands or submarine volcanic peaks where the foraminifera 
seem to be overwhelmed by volcanic sand, and in the vicinity of island 
shores where coral sand or blue or green mud may predominate. The 
globigerina ooze, wherever found on the line of this survey, is composed 
principally of the few species (about 20) of foraminifera known to be 
pelagic. Bottom living species are rare and individually few in num- 
ber. The proportion of mineral matter, other than calcium carbonate, 
in this deposit is relatively small. Manganese concretions are gener- 
ally present and sometimes quite numerous, and fragments of pumice 
are common. Crystals and spherules of phillipsite are often noted. 
The finer mineral fragments are quite lost in the mass of foraminifera, 
but appear when the latter are dissolved out with acid. At one sta- 
tion — 643, 1,757 fathoms — the cavities of very many of the shells wore 
found to be filled with a siliceous deposit forming complete casts of the 
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interior of the shells, even to the minute foramina. These casts are 
also noted twice in volcanic mud (stations 991 and 1065). Doubtless 
examples of these casts might be found in many other samples of 
globigerina ooze. 

Diatom ooze. — Diatom ooze is the name given to a deep-sea deposit 
of which the principal constituent is the siliceous f rustules of diatoms. 
Previous to this survey such a deposit had not been found in any 
tropical waters, and was supposed to be '' confined to the Southern or 
Antarctic oceans, or to the northern parts of the North Pacific." 
Unexpectedly, therefore, many distinct patches of characteristic diatom 
ooze were found on the line, especially between Guam and Luzon, 
latitude 14^ 28' to 14^ 50' north, and longitude 136^ to 130° 30' east. 
Along this tract, about 300 miles in length, diatom ooze was recovered 
at stations, as follows: 

Diatom ooze. 



Station. 



Liatitude. 



Longitude. I Depth. 



743 
744 
746 
747 
750 
752 
764 
776 
781 
784 
920 
939 
959 



// 



14 28 00 
14 26 30 
14 24 00 
14 23 00 
14 25 00 
14 26 00 
14 29 00 
14 43 30 
14 48 30 
14 50 00 
14 31 15 
14 37 40 
14 13 00 



ff 



136 00 00 
135 50 30 
135 31 00 

135 21 00 
134 51 30 
134 34 00 
133 56 15 
131 55 45 

131 03 00 
130 42 00 

132 42 30 

136 00 00 
139 34 00 



Fathoms. 
3,118 
2,879 
2,788 
2,731 
2,679 
2,432 
2,487 
3,283 
3,252 
3,547 
3,327 
2,838 
3,042 



Between Guam and Midway Islands diatom ooze of the same nature 
appears at stations 559, 1710, and 1724. Also at stations 314 and 350 
broken f rustules of Cosdnodiseas rex are noted. 

As may be seen from the above table, the depths varied from 2,432 
to 3,658 fathoms. In appearance the typical examples are greyish- 
white in color, shading oflF to a pale yellowish-brown wherever the 
fine red clay mud is present in any considerable proportion. In con- 
sistence it is mucilaginous, but is readily disintegrated by shaking with 
water. Radiolaria are generally rather numerous in this deposit. 
Mineral fragments are few. In all the specimens examined th^ 
diatoms belong almost exclusively to a single species identified by 
Professor Mann as Coscinodiscus rex Wallich. This is one of the 
largest diatoms known, having a diameter of about 0.8 millimeter, 
and is plainly visible to the naked eye. In form it resembles a minute 
pill box, with slightly rounded corners. The two valves (bottom and 
cover) are held together by a broad circumferential band. The valves 
are extremely thin and fragile, and the markings exceedingly delicate. 
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In some^ instances complete f rustules are found, but usually the valves 
are separated and often much broken. A peculiar feature of this 
deposit is the strict limitation of the patches. Nearly pure diatom 
ooze may be recovered from one station, and at the next, five miles 
away, not a diatom appear in the desposit. 

Radiolarian ooze, — No well-marked example of itidiolarian ooze has 
been found in the specimens examined. Though radiolaria are noted 
in most of the samples, nowhere do they appear as a dominating con- 
stituent o;f the deposit. They are most numerous in the diatom oozes, 
where they are generally conspicuous by the number of individuals, 
but the number of species represented is not great. 

Volcanic mud, — This is a deposit found in the neighborhood of 
volcanic islands or submarine volcanic^ peaks. Its characteristic con- 
stituents are pumice, glass, ashes, and the debris of volcanic rocks. 
It is often mixed with a considerable proportion of foraminifera when 
taken from depths less than 2,000 fathoms. Most often it is dark gray 
in color, and is readily disintegrated b}^ shaking with water, being 
devoid of the sticky quality of red clay. This deposit is noted about 
the islands of Oahu and Guam, and nearly the whole distance from 
Guam to Yokohama, where the route passes along nearly parallel to 
the Ladrone and Bonin groups of volcanic islands, and at no great dis- 
tance therefrom. The most conspicuous mineral constituent of this 
deposit is volcanic glass. It appeals in various forms, the most fre- 
quent being the fibrous or filamentous variety. This has the appear- 
ance of having been drawn out when in a plastic state, sometimes into 
long, extremely fine threads, more commonly into larger threads or 
ribands, furrowed longitudinally, broken into short pieces, and always 
colorless and transparent as the finest artificial product. Another 
form is more massive, ragged in outline, dark brown, translucent, 
with numerous large, rounded cavities, and not so conspicuously sug- 
gestiv^e of having been drawn out while cooling. A third variety 
consists of very fine, angular, perfectly transparent and colorless 
fragments, which often make up the bulk of the washed sediment. 
Red palagonite, coating fragments of other minerals is more fre- 
quently present in this deposit than in any other. 

Blue 7niid, — Blue mud is the deposit generally found in inclosed or 
partially inclosed seas, and in the waters bordering continental land. It 
is composed for the most part of the debris carried out from the land 
by rivers or other currents. The few specimens collected by the Nero 
are blue-black in color, on the sides of the vial exposed to the light of 
a dark steel-blue with metallic luster, and iridescent. The color is 
said to be due to the presence of organic matter and iron sulphide. 
The odor of hydrogen sulphide is evident in all the well-corked vials 
of this mud. Except in deep waters foraminifera are more or less 
numerous. Radiolaria and diatoms are generall}^ present, sometimes 
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in larj^e numbers. Blue mud appears on the line of this survey only 
off the coasts of Luzon and Japan. 

Green mud, — Green mud is found under the same conditions as blue 
mud. It is said to owe its color generally to the presence of the olive- 
green mineral glauconite, but sometimes to the presence of organic 
matter and its reducing action upon iron peroxide. In some instances 
the green color of the specimens has turned a bluish-black since 
recovery, and from present appearances would be called blue mud. 
In all the specimens of green mud the tinge of green is faint, and the 
greenish grains of sand comprise but a small part of the sediment. 
A large part of the coloration must be due to extremely minute amor- 
phous mineral matter, since the supernatant water in the settling-glass 
remains cloudy and tinged with green after standing for an hour, and 
is not cleared or decolorized by nitro-hydrochloric acid. No glauco- 
nitic casts of foraminif era have been noted in these specimens. Green 
mud is recorded at several stations in Dingala Bay, coast of Luzon, 
and at all stations but one from No. 1217 to the anchorage near 
Yokohama, a distance of about 70 miles. 



RECORD OF THE DETAILED EXAMINATION OF SELECTED SPECI- 
MENS OF DEPOSITS FROM STATIONS ON THE OUTWARD VOYAGE 
OF THE NERO. 

(A) HONOLULU TO MIDWAY LSLANDS. 

Station 1, — 923 fathoms. Volcanic mud. Sediment, after removal 
of "fine washings" by decantation, contains many foraminif era, a 
few sponge spicules, radiolarians, and diatoms. About 30 per cent 
of the sediment consists of fragments of volcanic rock and pumice. 
Many minute magnetic particles. 

Station Jf, — 1,393 fathoms. Volcanic nmd. Foraminifera numer- 
ous; sponge spicules, radiolarians, and diatoms few. Fine volcanic 
sand in small proportion. 

Station 6, — 2,438 fathoms. Volcanic mud. Foraminifera, radi- 
olaria, diatoms, sponge spicules. Very fine volcanic ashes. 

Station 11, — 1,983 fathoms. Volcanic nmd. Foraminifera {Glohi- 
ijerina^ l\ilvinulina,, Virgullna^ Nonlonlna^ Nodosarla^ Iloistigerina), 
Radiolaria few. Diatoms few. About one-third the sediment fine 
volcanic sand. 

Station 16, — 2,438 fathoms. Volcanic nmd. Color, pale yellowish 
brown. No foraminifera, a few radiolarians and diatoms. Mineral 
matter, 'fine volcanic sand. Many small fragments of pumice with 
minute manganese- iron concretions forming upon the surface. 

Station ^2. — 2,673 fathoms. Red clay. No foraminifera; a few 
large radiolarians {Oroplagma diplospheera H^vckel), mostly in frag- 
ments. Mineral fragments very small. 

Station 28, — 2,050 fathoms. Red clay. Fawn colored. No 
organic remains exicept a few radiolaria. Specimen consists almost 
entirely of fine amorphous clayey matter. 

Station 36, — 2,432 fathoms. Red clay. No foraminifera or radi- 
olaria. Sediment, after removal of fine washings, small in quantity 
and composed entirely of minute particles of sand. 

Station Jfi, — 2,723 fathouLs. Red clay. Fawn colored. Fine mud, 
with a few minute mineral fragments, none larger than 0.08 
millimeter. 

Station 65, — 2,750 fathoms. Red clay. No organic remains except 
an occasional radiolarian. Mineral sediment small in quantity and 
exceedingly fine. 

15 
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Station 81. — 2,908 fathoms. Red fla\\ Mostly "fine wash- 
ings;" a few minute radiolaria and mineral particles. No calcareous 
organisms. 

Station 9S. — 1,463 fathoms. Globigerina ooze. Light gi-ayish- 
brown. Broken shells of foraminifem; few complete ones. No 
coccoliths. Nodules of manganese; many rather coarse mineral 
fragments. 

Station 100, — 2,552 fathoms. Red clay. Fawn colored. Fomm- 
inifera few and much broken; no other organic remains. Coarse 
volcanic sand in large proportion. 

Station 106, — 2,002 fathoms. Specimen consists of three manga- 
nese-iron nodules, the largest about 12 millimeters in diameter. This 
is as large an object as the opening in the sounding cup would admit. 
The finer material was washed out of the cup during its return to 
the surface, the closure of the valve having been prevented by the 
nodules. 

Station 110, — 2,655 fathoms. Red clay. A few foraminifera. No 
other organic remains. Very small mineral sediment, principally 
volcanic glass. 

Station 12 Jf, — 1,726 fathoms. Globigerina ooze. Color, grayish- 
white. Sediment almost exclusively composed of foraminifera: 
Orhulina,, Globigerina^ Pulviniilina,, Polystoinella,^ Yerneullina^ Erhei\- 
hergina (hystrix)^ the latter rather frequent. Few mineral particles. 
A few coccoliths and rhabdoliths. 

Station, 125, — 2,230 fathoms. Globigerina ooze. Color, brownish- 
white. Foraminifera: Globigerina,, PulvimiUna,^ Botalia^ Ehreti- 
bergina {hystrix), Coccoliths; no radiolaria or diatoms. Nodules of 
phillipsite; decomposed pumice, coarse and fine. 

Station 126, — 2,627 fathoms. Red clay. Although this station is 
only 5 miles distant from the last, the foraminifera have entirely dis- 
appeared, and the deposit shows only amorphous matter, an occar 
sional radiolarian, and a few mineral fragments. 

Station 152, — 3,026 fathoms. Red clay. Only a few particles 
larger than 0.3 millimeter. A single fragment of an arenaceous 
foraminifera {Psammosphdera fxmcd). No calcareous organisms* 
Fragments of large radiolarian (Oroplegma). Minute manganese 
concretions. Fine sand. 

Station 163, — 2,603 fathoms. Red clay. Fawn colored. No foram- 
inifera; many radiolaria; few diatoms; sponge spicules. Mineral 
fragments very small in size and quantity. 

Station 165. — 2,135 fathoms. Globigerina ooze. Color, pale yel- 
lowish-brown. Sediment principally pelagic foraminifera; many coc- 
coliths. Few mineral fragments. 

Station 166 to 17 J^,. — 1,593 to 2,111 fathoms. Globigerina ooze, 
^volor varies from nearly white to pale yellowish-brown, according to 
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the proportion of foraminifera, which latter seems to be intimately 
related to the depth. Foraminifera: Glohigerina^ Orbulina^ Hasti 
gerina^ Pulvinulina^ Pullenia^ Miliolina^ Ehrei\h€Tgina^ CycLammina^ 
YlrguLina^ Uvigerina^ Lagena^ Discorbiiia^ Polystomella^ Nodosaria^ 
Sphderoid/ina, Coccoliths more or less numerous, rhabdoliths few; 
sponge spicules; radiolaria not numerous except at station 174; diatoms 
few. Mineral fragments very few. 

Station 175, — 1,239 fathoms. This specimen vial contained only a 
few brownish-black fragments of a manganese nodule. 

Station 185. — 2,757 fathoms. Red clay. Brown-gray. Very fine 
mud, with a few sponge spicules, radiolaria, and an occasional diatom. 

Station 187. — 2,473 fathoms. Globigerina ooze. Color, light gray. 
The washed sediment consists of broken foraminifera, radiolaria, dia- 
toms, and a very little fine sand. 

Station 189. — 1,813 fathoms. Globigerina ooze. Grayish-white. 
Foraminifera: BiloGulina^ Orhulina., Pulvinulina.^ Uvigerina^ Globi- 
gei^a^ Nodosaria^ Lagena^ Pullenia^ Virgulina^ Polystomella. Cocco - 
liths and rhabdoliths not numerous; occasional small radiolaria and 
diatoms. Mineral fragments very few. 

(B) MIDWAY ISLANDS TO GUAM. 

StaHon 205. — 2,167 fathoms. Globigerina ooze. Light brown. 
Foraminifera mostly in fragments. A few radiolaria; many cocco- 
liths. Mineral particles rare. 

Station 209. — 82 fathoms. Coral sand. Fragments of coral rock. 
Foraminifera {A?nj)histigi7ia)^ polyzoa, and univalve mollusks. (This 
is the only specimen from a sounding less than 100 fathoms.) 

Station 211. — 2,322 fathoms. Red clay. Color, light brown. Speci- 
men consists almost exclusively of fine washings. A few broken 
foraminifera, an occasional radiolarian, and the usual mineral frag- 
ments. 

Station 225. — 2,926 fathoms. Red clay. Total sediment consists 
of fine washings, with an occasional radiolarian and sponge spicule 
and a few small fragments of volcanic glass. 

Station 238. — 3,012 fathoms. Red clay. No effervescence with 
acid. No organic remains, except rarely a sponge spicule or fragments 
of a radiolarian. The few mineral particles are minute, colorless, 
transparent, vitreous fragments. 

Station 2^8. — 3,168 fathoms. Red clay. Light brown. A few 
radiolaria; no other organic remains. No effervescence with acid. 
Mineral particles very small, transparent fragments. 

Station 257. — 3,250 fathoms. Red clay. No calcareous organisms; 

a few radiolaria and sponge spicules. A large sediment of mineral 

fragments in great variety. Numerous small manganese nodules. 

Crystals and spherules of phillipsite. 
5106— No, 55—05 2 
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Station 271. — 3,240 fathoms. Red clay. Light brown, extremely 
tine mud. An occasional radiolarian; no other organic remains. No 
mineral particles larger than 0.08 millimeter. 

Station 285. — 3,089 fathoms. Red clay. Many minute mangtinese 
concretions. 

Station 295. — 3,274 fathoms. Red clay. Many small concretions 
of manganese and crystals of phillipsite, single and crossed. 

Station SlJf,. — 3,237 fathoms. Red clay. Extremely fine mud. No 
mineral particles exceeding 0.08 millimeter in diameter. Gelatinous 
masses containing great numbers of fragments of large diatoms. 
{Cosdiwdlsciui rex Wallich.) A few radiolaria. 

Station 331. — 2,997 fathoms. Red clay. Color, brown. No cal- 
careous organisms. At least one-half of the washed sediment con- 
sists of crystals of phillipsite. Many small nodules of manganese. 
This specimen is unique in the preponderance 6i clear-cut crystals of 
phillipsite. 

Statlmi 335. — 2,845 fathoms. Red clay. Light brown, very tine 
nmd. No calcium carbonate. A few radiolariaris. Minute nodules 
of manganese; a few crystals of phillipsite and glassy mineral 
fragments. 

Station 336. — 2,424 fathoms. Red clay. Broken shells of foram- 
inifera begin to appear. Active effervescence with acid. Distance 
from preceding station about 11 miles; difference in depth, 421 fathoms. 

Station 338. — 2,128 fathoms. Globigerina ooze. Fawn color. 
Contains a large proportion of foraminifera, mostly broken and cor- 
roded; a few coccoliths. Fragments of pumice; many concretions of 
manganese of considerable size (6 millimeters), spherules of phillipsite, 
and minute glassy fragments. 

Statlo7i 3Jf5. — 1,173 fathoms. Pure globigerina ooze. Color, 
white, with slight shade of brown. Sediment composed almost 
entirely of perfect foraminifera {Globigerina^ Pulvinulina^ and 
Orbuliiia)^ with rarely a grain of sand. 

Station. 350. — 2,240 fathoms. Red clay. Reddish-brown mud, con- 
taining many foraminifera, diatoms (fragments of Co8cinodiscuf<)., 
manganese concretions of considerable size (6 millimeters), crystals 
and spherules of phillipsite, and volcanic mineral particles. 

Station 352. — 2,5f)8 fathoms. Red clay. Only an occasional cor- 
roded fragment of a foraminifer. The usual small manganese nod- 
ules, crystals of phillipsite, and other minerals. 

Station 356. — 2,897 fathoms. Red clay. Washed sediment very 
fine, consisting of a few minute manganese concretions and an abun- 
dance of single and crossed crystals of phillipsite. 

Station 361. — 2,268 fathoms. Red clay. Fawn-colored mud. 
Washed sediment composed largely of manganese nodules of consid- 
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erable size (up to 6 millimeters), and a small proportion of foram- 
inifera mostly broken and corroded. 

Station 362, — 1,937 fathoms. Typical globigerina ooze. Pinkish- 
white. Very little tine washings. Sediment almost entirely foram- 
inifera {Glohigerina^ Orhulina^ PuVvimilina^ Lagena^ CasHidvlina^ 
Ehrenhergina^ Virgidhm, Pullenia), No radiolaria or diatoms 
observed. Ver}^ few coccoliths. 

Station 369. — 966 fathoms. Globigerina ooze. Foraminif era of the 
common pelagic species. 

Station. 373, — 2,153 fathoms. Red clay. Fine yellowish-brown 
mud. A few foraminifera, mostly in corroded fragments. Manga- 
nese concertions, crystals and spherules of phillipsite, and minute 
magnetic particles. 

Station 376, — 2,780 fathoms. Red cla3^ Yellowish-brown. Almost 
entirely fine washings. No organic remains; very few mineral 
fragments. 

Station 385. — 720 fathoms. Globigerina ooze. ( Glohigerina^ Orbu- 
lina^ Pulvinulina., Sphaeroidina^ Cristellaria.) An occasional radiola- 
rian and bit of sand. 

Station 390, — 3,006 fathoms. Red clay. Exceedingly tine brown 
mud. Only separable residue a few minute manganese concretions, 
crystals of phillipsite, and discoid radiolaria. 

Station JfOO. — 3,159 fathoms. Red clay. Light yellowish-brown, 
very tine mud, containing no organic remains, very few mineral frag- 
ments exceeding 0.08 millimeter in diameter, and many minute crystals 
of phillipsite. 

Station 1^11, — 3,188 fathoms. Red clay. Very fine brown mud. 
A few radiolarians and diatoms, small crystals of phillipsite, and 
minute glassy mineral fragments. 

Station J^7. — 1,997 fathoms. Globigerina ooze. (Trayish-white. 
Foraminifera much broken. A few perfect specimens of Ehr&n- 
hergina hystrix. Rather large manganese concretions, fragments of 
pumice and spherules of phillipsite. Minute fragments of volcanic 
glass. 

Station, JfBl, — 3,150 fathoms. Red clay. Yellowish-brown fine 
nmd, containing a few radiolaria. The washed sediment consists of 
fine volcanic glass, and other mineral fragments varying in color from 
dark red-brown to light brownish-yellow. Minute manganese par- 
ticles and a few crystals of phillipsite. 

Station Ji60, — 689 fathoms. Globigerina ooze. The usual pelagic 
foraminifera, a very few coccoliths and rhabdoliths. Rarel}^ a mineral 
fragment. . 

Station JfJ(j3, — 1,913 fathoms. Globigerina ooze. Specimen con- 
sists of a little globigerina ooze, and the fragments of a manganese 
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nodule, originally about 25 millimeters in diameter, probabl}^ broken 
by concussion of the sinker. Nucleus of the nodule is a porous, straw- 
colored fragment of pumice. 

Station 478. — 2,708 fathoms. Red clay. Dark brown. No foram- 
inifera. A few radiolaria. Washed sediment mostly volcanic glass. 

Statifm JfJ98. — 3,185 fathoms. Red clay. Numerous manganese 
concretions, cr} stals and nodules of phillipsite. No organic remains. 

iStatirm 506. — 2,1H9 fathoms. Globigerina ooze. Color, brownish- 
white. Shells much broken. Foraminifei*a mostly pelagic; individual 
specimen of Lagt-na gracUls. A few coccoliths and rhabdoliths. Sev- 
eral rather large manganese nodules, 10 millimeters in diameter. 

Station r5^i.— 3,356 fathoms. Red clay. Chocolate color. No 
organic remains. Washed sediment consists of fine sand containing 
small manganese nodules, aggregated crystals of phillipsite, volcanic 
glass, and other minerals. 

Station 5S0. — 3,118 fathoms. Red clay. Brown mud. No organ- 
isms. Nodules of manganese and of phillipsite; decomposing pumice. 

Stati^y)i J^i.— 1,846 fathoms. Globigerina ooze. Cream}^ white. 
Foraminifera mostly pelagic. Nonionina noted. Ver^' few mineral 
particles. 

Statimi 559. — 3,658 fathoms. Diatom ooze. Fine, light-brown 
mud. Relatively small quantity of cla3"ey matter. Sediment com- 
posed of fragments of large diatoms; {Coscinodiscui^ rex Wallich) 
radiolaria in abundance. Volcanic ashes. 

Station 57J.- -4,563 fathoms. Red clay. A fine, brown mud with 
a large percentage of clayey matter, and notable for the absence of 
manganese concretions. Washed sediment principally clear, trans- 
parent fragments of volcanic glass. 

Station 591. — 4,204 fathoms. Red clay. No organic remains. 
Mineral matter rather coarse volcanic fragments. Very few manga- 
nese concretions. 

Stat ion 600. — 2,536 fathoms. Volcanic mud. Grayish- brown. No 
foraminifera; no effervescence with acid; a few radiolaria. Sediment 
consists of volcanic debris, with very little fine washings. Numerous 
manganese concretions, yellow-brown to red-brown particles of pala- 
gonite, and vitreous fragments. 

Station 60S. — 1,745 fathoms. Volcanic mud. Gray, granular mud. 
About 25 per cent of the sediment consists of pelagic foraminifera; 
the remainder is a rather fine volcanic sand containing manganese con- 
cretions, palagonite, and vitreous fragments in large proportions. 
Many magnetic particles. 

Station 613. — 1,072 fathoms. Pure globigerina ooze. Pelagic 
foraminifera with few exceptions. One Lagena glohosa and one 
Ga udryina j) upoides noted. 
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Station 61J^, — 3,230 fathoiiLs. Red clay. No organic remains. Sed- 
iment of decomposing pumice and minute irregular fragments of per- 
fectly transparent rock. 

Station 615, — 3,178 fathoms. Red clay. No organisms. Fine min- 
eral fragments and occasional minute manganese nodules. 

Station 637. — 2,352 fathoms. Volcanic mud. Gray, granular non- 
coherent nmd. ^*ery little fine washings. Washed sediment contains 
a small proportion of foraminifera, arenaceous {Jaculella) and creta- 
ceous, very many manganese nodules, volcanic glass, and other 
minerals not identified. 

Station 6Jt3. — 1,757 fathoms. Globigerina ooze. Brownish-gray. 
But little amorphous matter. Sediment mostly the usual pelagic forms 
of foraminifera, and fine, glassy mineral fragments. After action of 
acid there remain large numbers of white silicious casts of foraminif- 
era, often quite perfect, even of the minute foramina of the shells. 

Station 61^7. — 605 fathoms. Globigerina ooze. Mostly pelagic 
foraminifera, with fine coral sand. 

(C) GUAM TO LUZON. 

Station 663, — ^57 fathoms. Coral sand. Blue-black (probably from 
chemical changes since collection). Contains shells of small univalve 
and bivalve moUusks, fragments of coral, foraminifera {PuhmiuUna,, 
Oristellaria^ Cassidulina,^ Miliolina^ Nonion'mia^ Ainphistegina., 
Lagend),, manganese nodules, and much fine mineral sand. 

Station 670, — 1,376 fathoms. Volcanic mud. Yellowish-brown to 
black, very irregular fragments of transparent or translucent volcanic 
glass. The fragments have a resinoid luster, are porous, sharply 
angular, often fibrous, as if drawn out when in a semifluid state. A 
few foraminifera. 

Station ^7-^.-^1,946 fathoms. Volcanic mud. Very pale yellowish- 
brown. Sediment consists of a few foraminifera and radiolaria, and 
a large proportion of minute splinters of volcanic glass. Many parti- 
cles of palagonite. 

Station 688, — 1,346 fathoms. Globigerina ooze. Contains a very 
large number of manganese nodules. 

Station 705,-2,710 fathoms. Red clay. No foraminifera; a few 
radiolaria and manganese nodules. Volcanic ashes. 

Station 715, — 2,639 fathoms. Red clay. Many manganese concre- 
tions coating fragments of volcanic minerals. 

Station 722. — 2,476 fathoms. Red clay. A chocolate colored, very 
sticky mud. No organic remains. Granular coatings of manganese 
upon fragments of pumice and lumps of clay. Volcanic ashes. 

Station 730, — 2,761 fathoms. Red clay. Pale yellowish-brown, 
very fine mud. Rarely a radiolarian or diatom. Mineral matter 
small in (quantity and minute in size 
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Stat!(m llfO, — 2,735 fathoms. Red clay. Yellowish-brown. No 
organisms noted. Many small manganese nodules; very little other 
mineral matter. 

Station 7^3. — 3,118 fathoms. Diatom ooze. A grayish- white 
mucilaginous mass, composed almost entirely of the more or less 
broken frustules of large diatoms, Coscinodiseus rex Wallich (identi- 
fication by Prof. Albert Mann). Many radiolaria are found among 
the diatoms. There is very little clayey matter and few mineral 
fragments. 

Station 7It4. — 2,879 fathoms. Diatom ooze. Like the preceding 
specimen, except that it contains more clay, and radiolaria more 
numerous. 

Station 7Ji5. — 2,617 fathoms. Red clay. Extremely fine chocolate- 
colored mud with a few minute mineral fragments, but no diatoms or 
other organisms. 

Station 7Ifi, — 2,788 fathoms. About 9 miles from station 745. 
Diatom ooze. Same as station 743. Quite a large proportion of the 
valves in this specimen are unbroken. A few entire frustules. 

Station 7^7. — 2,731 fathoms. Ten miles from station 746. Red 
cla}'. A fine, stick}^, deep yellowish-brown mud without trace of a 
diatom or other organism. 

Station 7JfS. — 2,891 fathoms. Red clay. Same as station 747. 

Station 7Jfi, — 2,819 fathoms. Diatom ooze. Same as stations 743 
and 746. The frusules are much broken, but belong to the same 
species, Coscinodiscms rex. 

Station 750. — 2,679 fathoms. Diatom ooze. Characters same as 
above. Many unbroken valves, and occasionally a complete f rustule. 

Station 751, — 2,679 fathoms. Red clay. Dark yellowish-brown 
mud. No diatoms or radiolaria. 

Station 752, — 2,432 fathoms. Diatom ooze. Identical with station 
743, except that the color is a darker gray. 

Station 753, — 1,913 fathoms. Globigerina ooze. Nearly the whole 
sediment consists of pelagic species of foraminifera; rarely a radio- 
larian ; not a fragment of a Ooscinodiscus, 

Station 760. — 1,560 fathoms. Globigerina ooze. Very few cocco- 
liths. Foraminifera usual pelagic species, and Nodosaria., Lagena 
{sulcata)^ Pulvinulina {pauperata). 

Station 76 Jf.. — 2,487 fathoms. Diatom ooze. Light yellowish-brown. 
Washed sediment consists of fragments of Cosdnodiscus rex Wallich, 
with many radiolaria. 

Station 770. — 2,888 fathoms. Red clay. Ver}'^ fine chocolate- 
colored mud. No organisms. Few minute mineral fragments. 

Station 776. — 2,383 fathoms. Diatom ooze. Pale yellowish-brown. 
Consists of diatoms ( Coscinodiscus rex) with a considerable proportion 
of fine clay. 
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Station 777, — 3,421 fathoms. Red cUi}. C/oIor, brown. No 
diatoms; a few radiolaria. The usual minute manganese particles 
and fine mineral sand. 

Station 781, — 8,252 fathoms. Diatom ooze. Whole deposit con- 
sists of broken frustules of Ooschwd/scU's; 

Stat 1071 783. — 3,264 fathoms. Red clay. A single small manganese 
nodule and one arenaceous foraminifer {lieopha,!^ noted. Residue, 
fine mud with minute vitreous fragments. 

Station 78J^, —3,547 fathoms. Diatom ooze. Fine clayey matter 
predominates, but fragments of Cimunod'm'ux make a large proportion 
of the deposit. 

Station 790, — 3,119 fathoms. Red clay. Very fine yellowish- 
brown mud containing a few radiolaria and fine mineral particles. 

Station 796. — 2,670 fathoms. Red clay. Very fine mud, light 
chocolate color. Contains a few radiolaria, and mineral fragments 
rarely exceeding 0.08 millimeter in diameter. 

Station 801. — 3,298 fathoms. Red clay. Grayish-brown, not very 
adhesive mud, containing a few radiolaria and sponge spicules and a 
large proportion of very fine rock fragments. 

Station, 808. — 2,855 fathoms. Red clay. Very fine light-brown 
mud. A few radiolaria and sponge spicules and a small proportion 
of mineral fragments. 

Station 812. — 3,130 fathoms. Red clay. Very fine yellowish- 
brown mud, leaving, after washing, a small sediment of radiolaria and 
fine mineral particles. 

Station 818, — 3,182 fathoms. Red clay. Brown mud containing 
fine sand and a few radiolaria and sponge spicules. 

Station8%%, — 2,427 fathoms. Red clay. Dark brown. No organic 
remains. Washed sediment mostly colorless transparent mineral 
fragments and fibrous volcanic glass. 

Station 828, — 1,390 fathoms. Blue mud. Had distinct odor of 
hydrogen sulphide when vial was first opened. Brownish-gray color. 
Contains a few foraminifera, radiolaria, and casts. Much the larg- 
est part of the sediment consists of angular transparent fragments 
of rock, for the most part less than 0.08 millimeter diameter. 

Station 833, — 2,740 fathoms. Red clay. Light gray brown very 
fine mud. No eflFervescence with acid. Radiolaria, sponge spicules 
and a few diatoms. Minute angular rock fragments in large propor- 
tion. 

Station 860, — 157 fathoms. Green mud. Dark greenish brown. 
A few sponge spicules; no foraminifera or radiolaria noted. Washed 
sediment consists of angular rock fragments, man}^ of them various 
shades of green. 
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(D) GUAM TO YOKOHAMA, JAPAN. 

Station 990. — 859 fathoms. Coral sand. Color, gray. Fragments 
of coral rock. Many foraminifera; a few i-adiolaria. Many small 
manganese concretions and particles of palagonite, the latter being 
unusually numerous. Mineral fragments in quantity, angular, many 
of them green. 

Station 995. — 2,091 fathoms. Volcanic mud. No calcium carbo- 
nate. No organic remains. Ver}^ little fine washings. Sediment 
principally volcanic glass. 

Station 1000, — 1,947 fathoms. Volcanic mud. Very little fine 
mud. An occasional foraminifer and radiolarian. Sediment mostly 
fibrous volcanic glass. 

Station 1006. — 1,847 fathoms. Volcanic mud. Brownish gray. 
Foraminifera few; radiolaria rather numerous. Mineral matter fine 
volcanic glass. 

Statimi 1010, — 2,082 fathoms. Volcanic mud. Few foraminifera. 
Sediment, fine angular particles of volcanic sand. Very few of the 
fibrous fragments of glass so plentiful at stations 1000 and 1006. 

Station 1016, — 2,375 fathoms. Volcanic mud. Color, dark brown. 
About 50 per cent of fine washings; few foraminifem. The remainder 
consists of fine angular particles of volcanic sand. 

Statimi 1026, — 2,025 fathoms. Volcanic mud. Grayish brown. 
Few foraminifera; radiolaria rather numerous. Sediment chiefly 
angular mineral fragments in great variety. Fine washings 35 per 
cent of total sediment, but a large proportion of these washings con- 
sists of minute fragments of minerals. 

Station 1036, — 2,155 fathoms. Volcanic mud. Light brown, finely 
granular, nonadhesive mud, containing a few foraminifera and a 
relatively small amount of amorphous matter. The remainder is 
made up of fine angular mineral fragments. 

Station lOJ^B, — 2,330 fathoms. Volcanic mud. Dark brown. No 
foraminifera, a few radiolaria, about 25 per cent of amorphous matter 
and volcanic sand. 

Station 1055, — 2,028 fathoms. Volcanic mud. Dark brown. No 
foraminifera or diatoms, radiolaria rather numerous. Washed sedi- 
ment consists of manganese concretions and angular, colorless, trans- 
parent mineral fragments; many palagonite particles. 

Station 1065, — 1,321 fathoms. Volcanic mud. Light gray, gran- 
ular, nonadhesive. Many foraminifera and siliceous casts; occasional 
radiolaria; much fine volcanic sand in angular particles. 

Station 107Jt>, — 483 fathoms. Volcanic sand. Specimen consists of 
comparatively coarse volcanic sand, with a few foraminifera. 

Station lOSJf,, — 2,313 fathoms. Volcanic mud. Light brownish 
gray, granular. An occasional foraminifer; many radiolaria. Much 
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volcanic glass, some of it of the brown porous variet}^, some fila- 
mentous, and the remainder sharp, angular, perfectly transparent 
fragments. 

Station lOOJt,. — 3,495 fathoms. Red clay. Brown, sticky mud, con- 
sisting largel}' of amorphous clayey matter, with a small quantity of 
mineral fragments of a distinctly volcanic character. 

Station llOIf,, — 2,214 fathoms. Volcanic mud. Specimen consists 
of a single lapillus of brown porous volcanic glass about 6 millimeters 
in diameter. 

Station 1110. — 2,870 fathoms. Volcanic mud. A few arenaceous 
f oraminif era {EJiabdainin ina , Ilaplophragrrdum) and radiolaria. Sedi- 
ment composed almost entirely of volcanic glass. 

Station IIW, — 1,710 fathoms. Volcanic mud. Yellowish-brown 
granular mud, containing a few foraminifera, many radiolaria, and 
much volcanic sand, of which the larger particles are dark-brown glass. 

Station. 11^26, — 927 fathoms. Volcanic mud. A few foraminifera 
{Glohigerina^ Pnhnnulina^ Pullenia^ TJntqerlna), The rest of sedi- 
ment volcanic sand. 

Station 11S2, — 2,950 fathoms. Volcanic mud. Brownish gray, 
gi-anular. No foraminifera; few radiolaria. Large proportion of 
volcanic sand, principally brown glass, and olive-green rounded min- 
eral fragments. 

Station 111^2, — 2,682 fathoms. Volcanic mud. No effervesence with 
acid. Many radiolaria; a few diatoms. Small manganese concretions; 
lapilli and fine fragments of volcanic glass. " 

Station 1151, — 1,686 fathoms. Globigerina ooze. Very light gv*dy. 
Contains 30 per cent or more of foraminifera, coceoliths, and rhabdo- 
liths. Small manganese concretions and vitreous mineral fragments, 
with many red particles of palagonite. 

Station 1168. — 2,933 fathoms. Volcanic mud. No foraminifera, a 
few radiolaria and diatoms; large proportion of rather coarse sand 
and fine volcanic glass. 

Station 1185. — 1,491 fathoms. Volcanic mud. Color, light gray, 
slowly turning black with time. Many foraminifera {Glohigerina^ 
Orhulina^ Pullenia. Polystornella^ Biloculma^ Noi^lomna^ Nodosaria)\ 
radiolaria numerous; diatoms few. Many manganese concretions; 
much colorless volcanic glass, palagonite, and a variety of unidentified 
minerals. 

Station 1197. — 1,698 fathoms. Volcanic mud. Light gray, becom- 
ing black. A few foraminifera; very many radiolaria and diatoms. 
Manganese concretions, volcanic glass, palagonite, and various uni- 
dentified mineral fragments. 

Station 1207. — 665 fathoms. Blue mud. Blue black. Distinct 
odor of hydrogen sulphide, increased by addition of hydrochloric acid. 
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Contains a few small foramihifom and radiolaria. Coarse mineral 
fragments, many of them ])lac'k. Many fragments coated with red 
palagonite. 

Station 1217. — 934: fathoms. Green nmd. Dark gray. Has evi- 
dently changed color since collection, for it is noted on record as 
''gr. m.," green mud. Marked odor of h^^drogen sulphide. The 
washed sand consists principally of vitreous fragments, some of them 
dark brown and nearly opaque, others cle^r and transparent. Occa- 
sional pale-green grains. No casts. 

Station 1237, — 613 fathoms. Green mud. Turned black from 
development of hydrogen sulphide since collection. A few foramini- 
fera; very many diatoms; no radiolaria. Much line sand. 
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BULLETIN 55, UNITED STATES NATIONAL MUSEUM. 



Abstract of the official record of mundings — Continued. 
HAWAIIAN ISLANDS TO MIDWAY ISLANDS— Continued. 
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Character of 
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MIDWAY ISLANDS TO GUAM— ContiinuHl. 
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north. 
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26 32 00 
26 29 00 
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26 22 00 
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! btaiia'gj-'." 





in. bk. n. 
^m. c.andH 








35 


br.m.bk-p. 


Kedctay...j 



wh, I Vnleanic 
Fi-ii&ndwh. DlDblKerlnii 

do.-!!! 

do 

do I 

Globigerina; 



br.m-and«.. Replay... 

br. i'and UloblgerioB 

S.1 br. m. and Redds]'... 
---, bk.K:(n.g... do 




a&.i br.m litedclay... 



OCEANOGRAPHY OP THE PACIFIC. 

Abstract of the official record of goundings — Continoed. 
MIDWAY ISLANDS TO UU AM— Continued, 



661 ....do. 
aS4 ....do. 



Liingiltuli: 

liOSt. 


Depth. 
Falh- 




147 W 1.^ 


ii 


1-17 011)0 


i.m 


W10S0 


11 


4U0S00 
HBOaiB 
14S fl7 16 

141)6:2 w 


im 


145 WOU 
14S 13 so 


Vm 


145 3H 46 
14.129*1 


l!4«! 


1M6B(IU 


G06 
720 


U4 54 110 


7aK 


144 MOO 


ws 


144 4B O) 
114 47 so 


404 
709 


144 32 10 


1,260 



l^a. 


^: 


'^r.r-^ 


Deposit, 


RenmrkB. 


83 

i 

U4 
85 

1 

i 
1 




r 

"J5" 
■S5" 

35 

if, 


br.m 

br.ni 

ii;':.k-:: 


Kaciolar... 

vX-nlc 
iId'..... 

::::|::::: 

;!!!ldo!!!;i 

El;::;; 

....do ! 

do 


No specimen. 








OS 




fiuTO'v:::" 


::::|::::: 




fn.oo.B 


-—do 










K 














































aj.2 




Globlfferina 




.r,> 



















QDAM TO LUZON. 



'^Xl. 


la 26 SO 

13 27 00 


ISSS 


1,016 


s 


s 


;;;:l;;: 

....do... 


S'JTOO 
3W00 


144 23 30 
144 UODO 


■im 


gl 


«4 

1 


....do... 


11 i^ 


\%%t 


\\m 


% 


t 


::::$;::: 


lS28ai 


143 42 46 


1,967 
1,862 


n 


s 


....do... 


13WDD 


143 29 DO 


2,007 


M 


B5 


....do... 


3s M» 


143 27 IB 


LWfl 


s 


s 


....do-.- 


13 30 30 


113 n 30 


l.»>3 


M 


so 


....do-.. 


13 3100 


143 09 00 


2. BIO 


S4 


f(& 


..-So- 


13 32 30 


142 67 30 


2,010 


St 


8& 



Volettn"i!' 

mud. 



35.2 yLbr,ni,tr 

' bk. BD. 
I br.m./n.bl 



in ]n vicinity of Port TaiaiolD, tbeocc 



Hne ElBsg; 

ganese. 

Harbor, laland 



BULLETIN 55, UNITED 3TATEa NATIONAL MlTSEaU. 

AbHract of the offiaal record ofeoundingn — Continued. 
«UAM TO L 



1 


„», 


nuHh. 


mcl. 

142 M 3D 
112 W 30 

142 r* 30 

Ha 40 45 
112 26 4.1 


Depth. 


Ten 
Air. 


pern 


BQ^ 
torn. 


"sss.- 


Deposil. 


Remarkv 




■I" 

...do... 

....do.. 

....ao... 
....do... 
....do — 


13 mi 80 
13 28 30 

13HDD0 
13 so 30 

13 82 00 

335 30 
838 00 

33S0U 
3 40 00 
13 40 SO 

13 43 1X1 

13 4fl DO 

iiissi 

HCHOO 

14 00 110 
14 014 00 

14 08 00 

U JO 00 


tath- 

2,ftl4 
l.SOT 


1 


84 

1 

85 


i».e 






No«^.b«™. 








«83 


■ffi-i' 


br.m.fn.l>k. 
br^ 


Radolay... 
....do 






















esB 


■3s:3- 


B. lava, 
wh.e.bk.ep. 


OloblgeiinH 
...'.?dS' 


Miuis&n«<e. 
Do. 


^ 


yl.m.»nd».. 


.."» 














■' ;^; 


3« 
















ew 


-if.:i- 


br.m 

yl.>n.8 


KedoUy.. 


















iiii 

13tt28 30 
139 17 ih 

I89 14 41> 

13S2100 

136 48 00 

ISfi 40 10 
liUi 30 V> 




































a 


:-! 


■35"" 


brS::;;:::: 


Red^dBy .. 




TOT 

5 


-^090 
2.696 


1 

SI 


1. 

85 

8.-; 


i.{:S.fn:;p: 
















716 
718 


ijr.m.tn.aiiii 

h "'"' fn It 
br.m.tQ.bk. 
hd'-i 


Red ol»y .. 
do 

::::lz: 






;;::ao::" i . " 












722 


M 


T 


^rZl^"::. 


Red day... 




726 


1 

ll 

2:870 
2,362 


92 84 
83^85 


hT.Z,hd:.t:: 


RBdulay... 














780 




bT.mV.'.'.'."' 


■-£■■■' 




i 

738 
133 


3|; 

.liily 14 


H woo 
14 32 00 


81 

1 


85 
84 






Bed clay... 

'.'".:i\o'.":: 




lit. 


14 an 30 IS.-. ft0 30 a,H7tl 

H2RO0 iaiS40;oi 2.«i7 





R:S;-::::: 

br.pi-m 


HcdclHy... 

"kiVi'.'iRy::: 








1899. 



7*7 I July 
...do 
,do 



781 I Jul) 



755 I... 
766 , Ji 

767 ; 



OOEANOGEAPHT OF THE PACIFIC. 

Abaract of the official record of goundin?*— Continued. 
(iUAM TO LUZON— CoDtEnued. 



\U II *f< 



a^lTi! 



1^15 : 
I2S 62 DO '. 



^.K66 
3*262 
3)l3U 



Sf":: 



DlBtoiE 
RedGlBf.. 



BULLETIN 55, UNITED STATES NATIOHAL MUSEUM. 

Abetrcui of the official record of.goundings — Continued- 

GUAM TO LUZON— Continued. 



1^ 38 16 : 

lji6 im6 ■ 

6« 46 ; 



■nwou 


2^683 










































22 40 46 




2229 60 


2.269 




1.364 














22 08 00 


{■IB 



121 W 15 
SI 46 



















K 


■5 












■* 




:' 



fc.'m! and 
gn.Hndbr.i 
Bn.andbr.i 



VfVJ"a 





....do... 






2,390 
2,090 
S,083 


Al ift3 

i|i 
11 

"■J si 












15 26 30 ; 121 « 15 






(TT.br. m.... 
sr-« 


■""F": 






16 SI SO 

15 85 00 

16 IB DO 


122 29 00 














br.m 


:::::S;::::: 


































br.m 


-::::3;::::: 














m 


1624l)ii i'. " 






Do 








br.m 

Dr. in 

br.m 

br.m 


RedcUy . 






15 19 1.5 T;. :' -ll 








i 

875 


SS 
'96 
'86 


, 


S:::::::::: 

br.m 

br.m 

ts 


::::|::::: 





OCEANOGRAPHY OF THE PACIFIC. 
Ahttraet of the offiewd record of »oundmg» — Continned. 

LDZON TO lil-AM-Conttnued. 



Latitade Longitude Tu.„,h 
nnrth. pint "C]"" 



....do. 



....do 
....do 

....do 

....do 
"!!do 

....do 
....do 
....do 
....do 
....do 



U 89 SO 



H3!>30 

]4S2 DO 
11 81 in 



14 22 45 

14 17 01 







:::■ R^ctaj:: 







































BULLETIM 65, UNITED BTATEB NATIONAL ICUSEUM. 

Abttraet of the official record ofmmndmgt — CoDlinned. 
LUZON TO ttUAM-Oonlluued. 



1^ 


».. 




Depth. 


Temper* 


uiren, 
Bol- 


•^"^S^"' 


Deporit. 


Ranuki. 










; 






1899. 
Sept. 3 

v.'.:^'.:'. 

;!■; 

....do... 
....do... 
....do... 

Bepl. 4 

....do... 

::::SS::: 

....do... 

Hepl. a 

::;;|::: 

::::ff: 




^j,; 


ftith- 
2,757 

l^ 
ll 

2,l»9 

11 
a, 706 

2.058 

iS 

2.587 
2.352 

i!S 

1.W5 
1,849 
1.755 
1,380 

■i.m\ 

!:2 

1.924 

i.tWB 
1,800 

1,927 






Red day.. 










965 
9M 


14 18 20 I3I> 46 BO 

13 N 20 139 11 15 

14 13 00 139 26 45 

13 54 40 139 34 00 

14 lU 40 139 47 00 

14 07 15 1« 07 S 

13 1« 15 ; 140 34 30 

14 01 SO ' 140 49 00 
13 43 30 140 55 00 
13 58 30 141 09 00 

\ifsi nissis 

13 30 20 141 34 45 
13 45 15 141 47 20 

13 20 40 141 53 45 

13 41 30 142 00 4.5 
13 22 30 142 13 15 
13 38 80 142 24 30 
13 21 00 142 3-J 30 

13 23 15 142 50 15 
13 41 20 143 OS 20 

13 2fi 45 143 42 30 
13 34 30 144 31 SO 

13 17 00 144 IB 45 


«2 84 

32 83 
82 ' 86 


.'*■.*. 


ES:::::::: 

lir.m 


do.... 

::::S:::: 

do.... 




tIM 
880 


88 
K3 

82 

i 

77 

88 
88 

m 

83 

m 

80 
88 


83 
85 

8.'* 

80 
86 

85 
85 

8T 


35.1 


br.m.fn.bk.Bp 


Redclaf. 
do.... 




3; 

M."i' 








































































"■'" 




Nofl^clmen. 


97S 


gJ-.fn.B 


EedcUy... 
aloWgerlM 

do' 


984 ::::dS::: 

»85'....do... 

9M j Bepl. 9 

!!J,::::S:::: 

989 ....do... 


35.1 


ES:::::::: 

bk.K.andgvl- 

fn'*CT?m..-. 

bl<.i..gy.m.. 


:::::do::::" 


Many mang 

eoncretlom. 

Do. 

Do. 



GUAM TO YOKOHAMA. 



33 30 

40 30 

:3 51 00 

14 00 45 
' 02 45 
13 30 
IS 40 
25 30 

27 30 

37 30 

39 30 



44 36 00 


l.m 


fl 


g 


35.2 
39 


tn. hli.°and' 


SK5i 




2^005 
2,108 








44 33 15 
44 30 00 


82 
82 


84 

i 


8y-°" 

sir?; 


Volcanic 
mud. 






do 


44 28 15 1.947 
44 27 00 2,005 


84 


S'Ss' 






mud. 


44 25 00 2.214 








44 23 15 1,847 







KoBpeclmeD 



OOBANOGBAPHY OP THE PACIFIC. 
Abflrmt of the official reoord o/nmndtn^a— Continued. 



« TO YOKOHAMA— Continued. 



1^ 


™. 


LaUtadc 
nortb. 


LongilDde 


Depth 




Ctianoter of 


Deporfl. 




Air. 

nil 
-a 


ss 

NB 


ss.'i" 
'ss."ft' 




IWM 
1011 

Ova 

033 

Dzri 


ISBB. 
Sept. ID 

::::3:::-. 

Snpl 11 

""do": 

ii 

...:ao::: 

Sept \i 

■.:::do;:; 
:::Z:v. 


isoeift 

18 20 IS 
1^22 20 

IS 33 IB 
ISWSO 

638 46 
fi4Bll> 
6 51 00 
700 20 

ill 

7BB0O 


144 ia30 
144 20 30 
144 in 30 

144 in IS 

144 11 IB 

144 09 4B 
144 09 30 
144 03 40 

144 07 00 
144 00 IB 
144 06 00 


2[27» 

.lis 

?!.3W 
,271 

2:3Sli 

-:| 


br.m.bk.B.. 

br.m.bk.B.. 
Bvl 

brim...;.':: 

br.m 

br.m 

br.m 


TolcanlD 
mud. 

:::::§:;:::: 

'".'.'.ao'.'.'.'.'. 

:::::S::::: 

do 

;;;;;|;;;;; 


Pumice uid 


BB ' 

NB 

B« ;;;;" 

80 ; 






D28 


Ii;'';-"';;;;;!;;;;; 




030 
032 


E;:S:S::::!:::::3:::::: 
KSS::-::::^:::::: 




038 

oaB 










W'.'.AoW. ii^ 


1 i 

i i 

i| 

m 86 


"ifi."ft' 


br.m.bk,ii..| do 

bE:S;bii:'::"::;do::::: 
H.w.m!::"'!"i;du;!!;! 

br.m do 


No«p«:Imen. 
PaliKonlte. 


046 
04B 

04B 

a 

lO&Z 
105S 

1 

loss 

lO&B 

low 

1063 

lOU 
1071 


Sept. 13 

;::!;;: 

....do... 
....do... 

::::3;::: 

;;:|;:; 

".'.'.ao'.'.'. 

....do... 

El;;; 

....do... 

;;;;s;;; 
;;;;!;;; 

-..do... 


m Dli 00 ; 143 M 30 2.-220 

iiiii 

20204* ni '■•-■ r. \.''-- 
21) BUS i4:fS0:)i( 2,s.-j 


'se.'ii' 


:::::::;;!:*:!. 
ill=;;=l;;;;; 














w 


8S 




ss,i 


1 mild. 

S;:S::::::::!:::::3:::::: 

br.m.bk.B flo 

hr.m..... do 

br.m do 

br.m 

br.m 1 Viili'anic 

"br,m;:;:::r:viiieaDin" 


Do. 

no. 


'Hii iii i-i s 


{j'.m.bk,s do 




21 20 IS SwJs'isas HS tfl 

2130 00 43 47 so 1.714 MS HS 

21«4fl 1«4BS0 llaoS W)l NO 
21 4& IS 143 4fi IR 4H3 1 W. , Bfi 


br.n..bk.a..| do 

K::::-:::':::::dS:;": 


»;'??;;,;;;;;s;;;;; 




Imi 






Dk.» 


SwiS." " 





BCLLETIN 55, nNlTED STATES NATIONAL H08EUM. 

Abtlmfi of Ihe official rteord iif aaandingt — Continued 
GDAH TO YOKOHAMA— Con [inaed. 



latitude Langllude j^, 



113 43 00 I.MT M : 

143 42 Vi \,*Sfi M : 

113 41 4A l.MT 1^ : 

[148 40 40 1.R15 >e : 

1113 40 411 I. WO m : 

■113 40 4ft i.vn ' (« . i 

i 148 40 4!i ulstiO .Ki : 

143 11 30 l! 7(U ' m : 

113 41 4ft i.Va R3 : 

143 4^ 00 l.im . Kt : 



. Honniiese 



143 40 00 3, ]& : 

la 32 OO 3.m : 

143 26 00 2.e9« : 

143 [»4-'> , 3^2S» '■ 

143 13 45 i.»bK ' . 



st^; 



I glira and 
I imdiolartL 
.1 Noapeclmen. 



i 143 04 Ift : 
: 143 04 a 



143 08 01 
143 12 i; 



.r.":':; 



. Munguiese. 
E^nmlnifeis, 



OCEANOGRAPHY QF THE PACIFIC. 
Abtbraet of the official record of mujidings — Continued. 

OUAU TO YOKOHAMA— Con linued. 



Latltuda Lontrltadc 






fliJfi- 



45 I 1, 746 
»0 I 1,B86 
L42 4« 4S I 2, Ml 



42 30 I 1, a 

87 45 \.tt 

14-J»S4fi 1,6] 

L42 33 45 1,» 

[42 St 15 1,51 



CbamcteT n 



Vologni 



By.m.bfc.B.. 



RadtoUrU 






BULLETIN 5.% UNITED 8TATEB NATIONAL MUSEUM. 

Abtlratt of the official reeord of nowtdingg — Oontiutied. 

GUAM TO TOKDHAMA— Conlliitn.'.l. 




..do... 3S00 30 
..ao... XI>(B40 
..do... 36 06 30 































































3146 


139 4100 




S3 00 


139 36 30 


ofio 



21 4!> 
,89 i* 15 






YOKOHAMA TO GUAM. 



.^.Sol" 


M48 45 


I39 3S30 


272 


•< 


13 




-""- 


Ml! IS 


""•" 


i,us 


• 


" 






idRvl ' GTCcnmud 



OCEANOGRAPHY OF THE PAOIFIC. 
Abarad qftiie officiat record oftoundingt — Gontinned. 

YOKOHAMA TO (iUAM— Contlmiod, 



83 23 00 
. 93 Wi4» 



SFiO 4A 
. J9 JB « 



Clmracur of 



bV. and gy. 



K)'. ittid bk. 

In.Bvl 

(n.bk. B 

By^™ 

K.'m.'bk.;': 



STJ-ey.m ■ 
By.".l>l[.i' 



...| wli.Hiidbl 
..; br.m 






enrol H 
BlDQ mud . 



■ "a-"," 



BDLLETIH 55, UNITED STATES NATIONAL MUSEUM. 
Abitract of the official record of touiidingt — Contiitaed. 

YOKOHAMA TO OUAM-Continiiod. 




OOEANOGRAPHY OF THE PACIFIC. 

Abelract of Ike official record of tovndingn — Continued. 

YOKOHAMA TO GUAM-Conllnued. 



28 67 45 
Z3 17 4S 
2S38IXI 

29 28 00 

23 18 lA 
ZS14 20 
2)1 08 16 
28 02 00 
22 67 SO 
22 ft2 46 
2'J48 1B 

22 38 16 
2ZS4 16 
22 23 46 

ais&oa 

22 16 00 



21 «16 

21 67 ia 
21 .MOO 
21 49 40 



213X00 
2162 IE 



3446 ' 
IB 16 : 

5106— No. 55—05— 




LETIN 55, UNITED STATES NATIONAL MOSEirM. 
Abttrael of the official rrconl oftmindingt — Continoed. 
YOKOHAMA TO i^UAM-CoDtinued. 

I .T™pe™t,.ra,. ■ ; 



I3 4R30 2.4»3 ' 82 



H3 59 80 2,113 ■ 



■JO 15 I . 

10 30 

57 30 ' ■ 
50 45 







*1 

















V-v, 


■A^ 






86.2 


















M 




lino 


1 nw 


»> 


fli 




a)«o 


2.111 


«l 


»4 




43 15 


951 


711 


M 








NO 


Ml 










«. 





Ctuncterof 
botlom. 


Dvpo«ll. 


RemnrkB. 


br.m.bk.-.. 


volcanic 




br, m. and b. 






br.m.bt-B.. 


.:...ao.'.::: 






do 










brill.: bk.'.:: 


:;.::dS:;::: 




br.m.bk-B.. 


do 






do 
















brimibklB:" 


:;:::do::::: 










brlm.'bka;; 






br.m.bk.». 


:::::do::::: 




bk.» 






br.ra.bk.B.. 






br.DLbk.B.. 






br-m.bk.8.. 


::;;:do::::; 




br.m.bk.g.. 


do 






do 










brimibki^: 


:::::do:;:;: 






do 






do 






do 










bk.br.-.. br. 


do 




bk" br. s. br. 


rto 










bk.br. 8. br. 


do 












do 




n>. 






bk. br. s. br. 


do 
















bk"br. s. bt. 


do 










brmibkix! 


'.'.'.'.'.ao'.'.'.'.'. 






do 




brSibkJ: 


do 






do 






do 




brlmlbk!-; 


do 




br.m.bk,«. 


do 






do 




p:S:bS.B' 


'.:".^'.'.:.'- 


FrigmenMof 



Kvl. br. 









Nov, 12 

....do... 


IK 28 ;io 

13 39 20 


114 41 20 


:::t::: 

....do... 


13 20 20 


144 20 45 


...,do... 


13 12 15 


144 -ii 30 



UAM TO MIDWAY ISLANDS. 
'234 I 78 . 



OCEANOGRAPHY OF THE PACIFIC. 

Abttrad of the official record of tonmUngii — Continued. 

GUAM TO MIDWAY IHLANDS— tioiitinued. 

Temperat 



. 12 5M30 
12 5SBD 

. 13 06 00 

' 13 0fi 1& 

. 1!I06D0 

12 44 30 



Longltiuli 



14-1 10 2 
14ft 30 3 
14liS0 4 

141140 4 






. Ifi 3B -M 
' Ifl Si -.i} 
. Ifl a7 uii 

! IS 39 40 
. 15 67 30 

15 46 00 

16 45 16 



i1t a" 00 


a, 721 

IS 


i 


147 48 30 

148 09 IS 


3,1B« ! « 


147 4a 30 




«i 


sss 


;:S 


35 


14M n la 


i,m 


80 



^h&racter of 
boiwm. 


Dcpcwll, 




,„.,„..... 


oloblgerinn 


Molluaks. 


k.K. E 


Giobti^rii^i 


"'■e-'- 




















!•. a. end m. 






























S'ijKpi?c1men 






Redcla;... 


-SLT-fS] 




































sounding. 






"S-" 












































**8n"<fto™m^ 




























































r.ni.BiidB. 


— ■^° 


\o specimen 


r.m,bfc.s.. 


















































-B^d^y::: 
















Dr. in, and >. 
























tir.m.bk.B.. 


"zii"' 


















Qlublgerina 















BULLETIN 55, UNITED STATES NATIONAL MUSBUIC. 

Ab^raet(^lhf official rerord of tmayltngt — Continned. 

UrASI TO MIDWAY IgLiNr>6-0onIlnoed. 



^^- 'toih'" '*"*|?^"D«vtl>. 



38 00 I4H ot 00 ' a.oK I I 



43 OD 148 8) 00 

as so i«iM« 
JO 00 \w .10 Vi 



17 oa 

WilR 

Ifi 16 30 
IBSSZO 
Ifi2< 4^ 






141) M m 

118 UHt 

107 45 3. 

1^4 00 

iM 41 DO a; 

IM 06 80 



00 00 




2,e7N 


XU 


S 






























































itioa 






R1 














01 so 


IH2 37 00 


?'S 


m 


t<3 


20 80 




siaos 


« 


»4 



B;i::::::: 



brVi.-bk:;-; 


Volc.Die 

mud. 






£;:S:::::::: 


;;::!;;;; 














^JS 


^■■■- 



Olobliieiiua 



id m., Globigeiiiu 



OCEANOGRAPHY OF THE PAOIPIO. 

Abitract of the official record of Mundittga — Continued. 
OVA.M T 













Tempi™ 


u™. 




, 


1 


ll 


Dato, 


Latitude 
north. 


Longitude 


Depth. 


.,7 


aur. 


lorn. 


Chiiraclerof 


Depodt. RemATlu. 




1S99. 


a ' » 


o . » 


£.'■ 


3 


"7 


: 
























br.m 


Bcdclar 
















W 








.do-. 




vm 




16 3'J3a 










br!m;;;;;.;; 










ifioa 


"iirtc.::: 




153 OK 00 i.m 












.do 








..-.do... 




16a Oil IXI 1 3, 194 




W 




brm:;;;:;;; 




.do 












163 16 30 1 3 !»3 


HO 










.do 






16M 


..,?do... 


16 60 16 


153 24 CO 1 3, 196 


















1B97 


....do... 


lew BO 


163?2 46 iAltt 






35 






do 








....do... 










u 




br,m...;..;; 




do 










IT 03 so 




i'.nfA 






35 






do 










17 13 30 




aim 






36,2 


yifn.;;;:;:;; 








Minute »PBC1. 






















difti™^' ^ 






































35 




Olobigariiu.| 


1802 


....do... 


IT 15 46 


163 K 16 


2,059 






35 


yL.m 






leos 


....do... 








80 


«4 






Vii^bik^tri 


rai 


IBM 


.do... 


17 22 BO 


163 4W46 


2,923 


82 


M 


36 


^r.m 


ttUei'ny 




ifloe 


...°do... 


W^fb 




S.\^ 




es 


35; 2 








....do... 






3,138 






35,2 
































ii^'do"! 


17 62 00 


IM 07 16 


sIm 


82 












ISID 


....do... 


17 36 46 




2. 977 




R3 


35,2 










— .do... 






2,998 












Do. 






17 46 30 




3 005 


SO 












IfllS 




17 56 00 


15148 00 


3 102 


80 




35:2 








lau 


....do... 






3,066 




S3 




br,ui";;;.;.. 








....do... 






3,112 










;:;;.do:: 












3>4 














1817 






166 06 16 


3:i82 




83 










IBIS 


■^■}.t'':- 




















IBZO 










































less 


'"'i',',' 








L 






££: 




1024 




















1B25 




















1S2B 








'j. 93 


HO 83 






:;:;;do:: 




1B27 


Dec. ;■ 






•A. 59 








do.. 












:i, 64 












1620 








:'. B» 


NO 83 


S5,6 


brim;;;;;;;; 






1630 








3, 1(4 








br,m 


,.; .do,. 






::;;s:::: 


16UH40 


67 29 1^ 


3. 59 
3. 68 


70 


W 


SB's 




... 


do.. 




jesi 








1633 


Dec S 




,67 38 00 


»: Ti 


80 


82 


35:2 


iirim;;;!";; 






1634 


....do... 


18 12 00 


67 5100 








hr.m 


do.. 




1635 


....do.. 












br.m 




:; no. 


1B3B 


....do.. 












br,m 


itudcliiy 
























1688 














hr;m;;;;;;:: 


R^-da^i 




1639 










85,2 








IMO 


















1641 








35" 




::;::do;: 


"\ 


1642 










hr.m'.'.'.'.::.'. 


do.. 




1643 










br.m 


do.. 




1644 










l.r.m 








'itet-. --. 








br.m 






1646 








"35"" 


hr.n. 


:;::;do:; 










;ufio .HO Hi 




br.m 


do.. 




164H 






■ :.ll ;l.l2fi 80 S2 


35 


br.m 






l«9 


....do;; 




11" 11 16 ; 2,709 1 79 . S2 




br.m 






1160 


Dec. 6 




.<U<M'16 . 3.aSH HO H2 


35 


br.m 






lefii 


,...do.. 




(10 34 30 2,6UT i 79 1 82 


35 


br.m 


;:;::do:; 






v.'.'.r^:: 


19 23 09 


tio +4 so i,im 79 ■ « 

00 40 16 .2,6W l»0:t« 




br.m 




do.. 






brm 






1664 


....do.. 




60 44 46 2.673 'HO ' S2 




br.m... 


:;;;.do.. 




IBM 


....do.. 
....do.. 

Dae. T 


19 54 46 

20 10 80 


60 66 46: 2,912! 80 83 
00 61 SO 2.859 « 83 

60 68 30 12,854 1 HO 83 

61 09 16 . 2.912 , TV 83 
61 06 30 2.40H ! 79 ; 82 
6113 00 2.270 79 82 


'3.5 ■ 


br.m 




do., 

do:; 




1666 


br.m 














1668 
















1660 








:; dS: 


1661 




br.m:;:;:::: 


'itedVl'ii 







54 
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Temperatures. 



.2 «- ' 



Date. ! ^J^l""" J^"*"""*^^ Depth 



north 



east. 



1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 

1677 
1678 
1679 
1680 
1681 
1682 
1683 

1684 
168P 
1686 
)687 
1688 
1689 
1690 

1691 
1692 
1693 
1694 
1695 
1696 

1697 

1698 , 

1699 

1700 

1701 

1702 

1703 

1704 

1705 
1706 
1707 
1708 
1709 
1710 

1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 

1722 I 

1723 ! 
1724 



9 



-•-I 



1899. 

Dee. 
do 

...do 
do 

...do 

do 

do 

...do 

Dec. 
....do 

do 

do . 

do 

do . 

do , 

...do 

do 

do 

do . 

do , 

Dec. 
do 

do 

do 

do 

do 

do 

— do 
...do 

do 

do 

...do 

do 

do 

do 



Dec. 10 

do ... 

do . . . 

do ... 

do... 

....do... 
....do... 
do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

Dec. 11 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

Dec. 12 
do ... 



20 
20 
20 
•20 
•20 
20 
•20 
•20 
•20 
•20 
•20 
21 
20 
21 
21 



•20 30 
30 30 
29 00 



•27 
•34 



21 

21 

21 

20 

20 54 

20 

21 



1725 


do... 


21 43 30 


1726 


do ... 


21 48 00 


1727 


— do ... 


21 52 00 


17'28 


do... 


21 56 30 


1729 


do... 


22 01 45 



00 
53 



40 OU 
35 30 

45 20 
51 00 

46 -20 
56 40 
08 00 
58 30 
14 45 
11 40 



10 30 
08 00 
03 45 
59 00 
40 
58 20 
02 00 



21 05 45 
21 01 40 
I 20 57 30 

20 53 00 
! 20 48 00 
i 20 55 30 
! 21 01 00 

21 06 15 
21 14 40 
21 23 00 
21 26 40 
21 29 45 
21 33 00 

21 'Ji& 20 
21 30 40 
21 28 30 
21 20 00 
21 22 40 
21 24 45 
21 27 00 
21 21 00 1 



21 15 15 
21 13 00 
21 16 00 
21 19 15 
21 13 30 
21 07 40 

21 10 45 
21 24 15 
21 27 00 
21 37 00 
21 35 15 
21 38 20 
21 47 00 
21 43 30 
21 41 40 
21 46 30 
21 56 45 
21 48 30 
21 44 00 
21 39 15 



'Air. 



ir 



21 00 
18 00 

•2S 45 



61 

61 

61 

til 39 45 
37 30 
Ai\ 30 
h(\ 00 

55 45 
62 05 00 
62 14 30 

14 30 
14 30 
♦;2 33 :i0 
62 41 30 
62 45 15 

62 47 15 
62 49 45 

62 53 Oii 

56 15 
59 45 

63 03 15 
6:^ 0*> 45 



61 
61 
61 
61 



♦;2 

♦12 



Fath- 
oms. 
•2,596 
2. 552 
2.7W 
•2.S-27 
•2,^4X 
•2. SI 7 
2. HT, 
2. M6 
2.KiS 
•2.M7 
•2, XI 9 
2.815 
2. 832 
2.114 
1,087 



62 
62 



63 10 30 
63 14 15 
63 17 45 
6:^ 20 30 
63 ^21 15 
6:^ 28 45 
63 27 45 

63 26 45 
63 18 15 
63 10 00 
63 06 00 
6:^ 02 45 
62 59 00 

62 55 30 
62 55 15 
62 55 00 
62 54 45 
62 50 40 
62 46 40 
62 43 00 
62 42 00 

62 41 00 
62 44 40 
62 3S 00 
62 33 -m 
62 27 45 
6*2' 22 20 

62 17 45 
62 24 00 
62 34 00 
62 33 00 
62 43 00 
62 50 00 
62 45 *20 
62 49 45 
62 57 00 
()2 57 00 

62 57 00 
(>3 01 15 

63 03 15 
63 05 30 



63 07 00 
63 09 00 
63 10 45 
63 11 30 
63 11 30 



Sur- 
face. 



Bot- 
tom. 



Character of " 
bottom. 



Deposit. 



Remarks. 



- I 



1,0W 
l,2Ki 
•2/203 
2, 451 
2.49X 
. •2. -270 
■ 1,798 

; 8-28 
1 1.507 

' 2.00:} 

I •2,435 

! 2,630 

I '2.556 

' 1.992 

I 

1,912 

754 

2. 050 

2, -272 

2. 377 

*2,aT0 



2,103 
2,093 
1,45() 
1,917 
1,352 
1,854 
2, 731 
1,879 

1,083 
1,061 
2,029 
2, 95:i 
2,900 
2,867 

2, 827 
2, 879 
2. 879 
2,808 
2,912 
2,881 
2, 570 
2,854 i 
•2,830 . 
•2,798 I 
2,890 
•2,831 
2,774 
2,676 

2,628 
2,120 
2,360 
2,868 
2,935 



7H 
79 



81 
79 
79 
79 
79 
79 
79 
7S 
78 



! ><0 

, '9 

I 80 

79 

79 

7h 
7s 
78 
79 
78 



78 
78 






77 
78 
79 
79 
79 



X2 

H2 

82 U. 2 

H2 35 

KZ 

S2 35 

Kl 

K2 35 

XI ' 

SI 

82 

.S2 

82 35 

82 

82 37. 3 

82 3S 

82 

82 35 

81 

81 35.1 

78 81 35. 2 



I 

br. m. and s. Red clay. . . 

br. ra do 

br. m do .'.... 

br. m do 

br. m do 

br. m do 

br. m do 

br. m do 

br. m do 

br. m 

br. m Red clay... 

br. m do 

br. m do 

br. m. and s do 

wh. m. gy. 8. Olobigerina 



78 

7H 



(X)ze. 

...do... 

...do... 



78 81 
7K 81 



37 



81 
81 



80 82 
83 i 82 
79 . 82 

I 
79 , 82 
79 82 
77 82 

77 81 
79 81 

78 81 

79 81 
78 81 
7? 80 

78 80 
76 80 

75 81 

76 81 

79 81 



78 81 

79 81 
79 81 
79 i 82 



35.2 
35'"" 

35 

'35" 
■35 "" 

a5 

35 
35.2 



JO'- ni. and s. 
gy. m. and s. 

br. m. and s 

br. m Red clay. 

br. m do... 

br. m do ... 

gy. m Globigerina 

ooze. 

s do. 

H do. 



gj*. H do.. 

br. m Red clay 

br. m do .. 

br. m do .. 

br. m. and h. Olobigerina 
ooze. 

gy. m. and s do . . 

gy. m. and s do . . 

y. .s do.. 

r. m Red clay 

br. m do.. 

gy. m Olobigerina 

ooze. 



I 



wh.andbk.s. 

g.v. ra 

gy.m.and s. 
gy.m.and s. 
gy. ra. and s . 
gy. m. and s 



..do 
..do 
. .do 
...do 
..do 
..do 



36 
35 



br. m Red clay 

gy. m. and s. Olobigerina 
and O. ooze. 

gy. m. and s do . . 

gv. m do .. 

gy. m do.. 



82 

81 



78 81 
78 81 



80 
80 
79 81 
78 81 
78 81 
78 81 
78 81 
78 81 
77 80 

76 80 

77 81 
77 81 



- S 



81 
81 
81 
81 
81 



br. m. 
br. m , 

br. m. 



Red clay... 
Diatom 

ooze. 
Red clay. . . 



br. m . 
br. m. 
br. m. 
br. m . 
br. m. 
br. m. 
br. m. 
br. m. 
br. m. 
br. m. 
br. m. 
gy. m 

br. m. 
br. m. 
br. m. 
br. m. 
br. m. 



Red clay... 

do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

D ia t om 

ooze. 
Red clay... 

....do 

....do 

i do 

I do 



No specimen. 



Do. 



LaiKemanga- 
nesenodule. 



No specimen. 

Coseinodiscus 
rex. 

No specimen. 



Coscinodiscus 
rex. 
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21 saw 


iKiiiao 


ZH3 30 


168 13 46 


21Sfll[> 


1C3 13 21) 



I. :»9 T9 «1 

i'eae ts hi 

l,97i 7» «i 



,■.:„: 
































































































M30 




m 










































bM 



BULLETIN 56, UNITED STATES NATIONAL MUSEUM. 
Abihraet of tiie official record of loundirigt — Continned. 

GCAH TO MIDWAY mLAHDS— Conllnuea. 



■A 17 16 

» 17 00 

16 06 00 

J6 26 30 

. 36 13 SO 



m -iS Ml 
172S2M 
172 MOO 

172e(i 80 

17 4ft 



ai6filS 
J % 43 16 

.'38 62 00 

. « 10 so 

'J 27 13 16 

! 27 16-16 
.27 02 00 
.' 27 21 15 

J 27 28 46 

11 27 80 00 
. 27 11 30 
.1 27 21 00 
27X3 00 
-I 27 44 16 
J 27 63 DO 

.' 27 87 00 







































































ITS 6B 30 3 


urn 


179 02 4.^ 3 




























































































177 16 30 1 


1IH6 
BOS 


m^SS I 


m 










177 2S Ifl 


326 



. ' Oloblgerlna 

.' f 

. QlablRerlDB 1 



OOEAHOQBAPHT OF THE PAOIFIO. 
Abitrael of the offidai reeord of mmttdinga — Continued. 

MIDWAY IHUINDS TO HAWAIIAN ISLANDS. 



Latitude Longitude n„,,h 
north. weal. "^"'- 



as 22 a. 


177*0 00 


























































■a 136 so 


176 n 30 



20 11 20 

28 02 45 

27 51 00 

27 46 30 

27 40 30 
S7MU 
S7 35 30 

27 26 00 

27 IS 30 



26 4.120 
26 57 00 
26 3)) 00 
36M 30 
2eSAD0 



26 30 45 
26 31 20 



moblgeiitm 

'.'.'.'.'Ao'.'.'.'.'. 
Redcluy... 



BULLETIN 55, ONITED STATES NATIONAL HITSEDM. 
Abaract of official record of njundhig* — Continued. 
MIDWAY ISLANDS TO HAWAUAN ISLANDS— CoQtlnuwl. 



Il 








" 










Ditle. 


LXlIude 


Longimde 

weM. 


Deplh. 






Deposit 




Air Si'- 




bottom. 


Remarka. 












^•^ 


Urn. 










IBOO. 


a , „ 


o ' » 


nnh- 




J 


„ 








iwa 






1B7 3»46 












RedcUy... 






.^f"<ii.!*. 




167 23 46 


2,660 














IftU 


J«u. 17 


wosao 


H17 29 30 


2^620 




69 




br.m 








....do... 


26 00*5 


167 20 30 


2.6H 


65 






bt.m.bli.8.. 


do 




1960 




MOB 4a 




2,fl»4 








br.m 


do 




1861 


....do... 


2JU U 


167 10 45 


2,«B 78 


Tl 




br.m.br.ui< 


do 






....do... 


26S2 00 




2.682 71 






Q.":"". 


do 












2.252 68 






br.m 


do 




ISH 


;!!!dol'.'. 


■ttWOO 


187 06 BO 




71 




'-£!■"' 


do 






....do... 


25 52*5 




2.70B 67 






br.m 


do 


IKG 






166 57 16 








br.m 


do 










16TU0 45 


2,728 66 


70 




br.m 






1968 


'.V.'.au'." 


1S« 16 


167 02 30 


3^761 




70 




Ei"'.".: 




No^imen. 


UM 


....do... 


26 44 15 


160 63 80 


2,716 


70 


70 






1160 






166 44 46 










br.m 


Redciaj... 








26 HT 20 














do..... 




1862 


;:::do::; 


26 24 40 


166 40 30 


2:807 




72 












....dn... 


25S5 45 




2.702 


ss 








""'.al'."" 






....do... 


2sie 20 




2,7W 










do 




1W5 




25 80 46 
















1W6 


""do": 


26 12 30 


166 0100 


2.7W 
















Jan. IB 


25 25 00 






72 






br.m 


do 




1«68 


....do... 


26W 20 




2:7ffi 




73 






do 




1»M 


















do 




19J0 


::"do:;: 


MB9 30 


166 20 46 


2:768 




n 












....do... 




165 05 16 


2..722 


M 






br.m 


:::::doi:::: 






....do... 


24 63 20 














do 




197S 




2.->06 15 


164 46 00 


2:746 














IW* 




24 47 40 


164 44 00 


M74 




■5 










19Tfi 


....do!;: 


25 00 00 




2.744 


7IJ 








do 






....do... 


24 37 00 














do 




19JT 




24 50 40 


















M78 




24 30 40 


164 07 15 


2:711 
















Jan. zi' 


24 45 00 




2,726 


71 














....do... 


24 27 00 








73 






:::::do::::: 




IWI 




24 43 00 


163 36 00 
















lttl2 




24 2100 


163 28 00 


2.763 




74 












. :.do::: 


24S5 00 




2.741 


72 


74 




br.m 








....do... 










73 






:::::do::::: 




19HG 




24 SO 00 


162 6130 


2,746 




73 










1086 




24 10 10 


LB 46 45 


^706 


78 


71 










M87 


....do": 


24 23 00 




2.T10 








lir.m 


do 






...do... 


24 06 30 














do 










162 06 45 












do 




IWO 


::::do::: 


2SMO0 


162 W 16 


2:473 








br:m;::';::: 








....do... 


24 10 OO 




2.645 


70 






br.m 


;::::do::::. 




IMZ 


Jan. 2S 


23N>Sa 


161 40 00 


2,432 


71] 






br.m 


do 




UK 




24 03 30 


161 20 15 












do 




IWi 




28 43 00 


161 16 16 


2:432 














IWS 


.:..do.:: 


23 54 46 


161 01 30 


2,607 


74 


7 




br.m 






19H 


....do... 


p36 00 












br.m 






2M7 








2:638 










:::::do::::: 




ine 


::::dD::: 


23 27 30 


160 46 00 


2.666 














IMS 


.fr."do'f*. 


23 40 30 
23 20 40 


160 28 45 


2,638 


m 


7S 




hi:":::;:::" 


::::;!i"::;:: 








23 33 30 


















20(K 


-^ 


iiil 


16O0«15 
15B4B45 


2:673 
2,712 


'i 


7 
7 






■1.. .... 








23 08 4.'i 


















sooa 




22 50 20 


169 34 30 
















awn 


'.V.'.ao'.'.: 


22 63 40 


150 2115 


2:686 


68 


1 












....do... 


22 67 20 


1W09 30 
















S0D9 




23 01 30 






6a 










.Vo specimen 


soio 


::::do::: 






2:420 




75 










am 


....do... 


22 48 00 


159 07 00 


a: 468 














3012 


....do... 


22 48 00 


159 07 00 


2,400 














B0I3 




22 48 00 






68 








.::::do::::: 




S0I4 


::::do::: 


22 55 20 




z:6SH 














3015 


Jan. 26 


214S40 


159 60 CO 


2:666 
















....do... 


22 42 40 


158 4100 




6« 


75 






do 




aoiT 


....do... 


22 50 00 




a; 638 




T 




br.m:::::::: 


do 





OCEANOGRAPHY OF THE PACIIi'IO. 

Abetraet of the uncial record of eoundings — Continued. 

MIDWAY ISLANDS TO HAWAIIAN ISLANDS— ContlQued. 



it 


Data. 


Lslttnde 
norlb. 










Depodft. 




west. 




i 

72 
71 


Bur- 
ial 'e 


Bol- 


bollom. 




2om 


1900. 


22 «W 
?2»4 00 

22 24 00 
2! 2100 
22 2146 
22 20 45 

isi 

2141 46 
21 40 J2 
I 40 02 

13B20 
ISO 08 
21 SO 03 

Sill 

21 42 00 
142 36 

Z142 45 
146 48 

M.WSO 

22 07 00 
22 13 00 


1M34 00 
1M30 00 

158 42 ■!<• 

158 ta 30 

IMilis 

B8 10 45 
68 09 00 

58 07 27 
58 OfiS5 

III 
B'i 

158 woo 


2,^ 

IS 

i,ta4 

175 

i 

217 

II 

1.051 
511 

'662 
4S7 

'f 

a87 


7* 

?i 

74 
7fl 




g:|::::::: 


;eI;:;; 




3(K6 


brim";!"' 


'iiiido;.";; 












2029 

am 

SUM 


br.m 

br.m 

gy,m.ii,naB 

sr. m. and n 


oiobiSeriiii 
ooze. 












gy.m. and*. 






















".7,asffi 










g:aS;:: 

ta.iindbr.s. 
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EXPLANATION OF PLATES. 

Plate I. 

Fig. 1. Station 385. 720 fathoms. Coarse Globigerina Ooze. 

Orbulina universa d' Orbigny , Globigerina conghbata Brady, Sphaeroidina buUoides 
d'Orbigny, Candeina nitida d'Orbigny, Pulvinulina menardii d'Orbigny, 
P. tumida Brady, P. micheliana d'Orbigny. 
Magnified 15 diameters. 
Fig. 2. Station 385. 720 fathoms. Fine Globigerina Ooze. 

Mostly Globigerina Imlloides d'Orbigny, with fragments of Orbulina universa 

d'Orbigny. 
Magnified 15 diameters. 

Plate II. 

Fig. 1. Station 645. 1,102 fathoms. 

Silicons casts of foraminifera, after treatment with hydrochloric acid. 

Magnified 15 diameters. 
Fig. 2. Red Clay Sediment. 

Manganese concretions, volcanic sand, crystals of phillipsite, tooth from the 
lingual ribbon of a mollusk. 

Magnified 15 diameters. 

Plate III. 

Fig. 1. Station 688. 1,346 fathoms. 

Manganese-iron concretions. 

Magnified 15 diameters. 
Fig. 2. Station 338. 2,128 fathoms. 

Stellate crystals and spherules of phillipsite. 

Magnified 15 diameters. 

Plate IV. 

Fig. 1. Station 670. 1,376 fathoms. 

Dark brown, translucent glass, from volcanic mud. 

Magnified 15 diameters. 
Fig. 2. Station 995. 2,091 fathoms. 

Filamentous, colorless volcanic glass. 

Magnified 15 diameters. 

Plate V. 

Fig. 1. Station 746. 2,788 fathoms. Diatom Ooze. 
Coscinodiscus rex Wallich. 
Magnified 15 diameters. (jl 
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Fig. 2. Station 746. 2,788 fathoms. Diatom Ooze. 

Segment of valve of Coscmodwnin rex Wallich. 

Magnified 180 diameters. 
Fig. 3. Station 746. 2,788 fathoms. Diatom Ooze. 

Portion of band connecting the valves of Cosritiodiscus rex Wallich. 

Magnified 180 diameters. 

Plate VI. 
Diagram of the survey. 

Plate VII. 
Track chart, Hawaiian Islands to Midway Islands. 

Plate VIII. 
Contour chart, Hawaiian Islands to Midway Islands. 

Plate IX. 
Track chart, Midway Islands to Guam. 

Plate X. 
Contour chart, Midway Islands to Guam. 

Plate XI. 
Track chart, (xuam to Luzon. 

Plate XII. 
Contour chart, Guam to Luzon. 

Plate XIII. 
Track chart, Guam to Yokohama. 

Plate XIV 
Contour chart, Guam to Yokohama. 
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